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HE promoters of the Meigs Elevated Railroad scheme in | 


Boston have issued a cheap-looking broadside setting forth 
the advantages of their system, and containing a copy of 
the bill now pending before the Massachusetts Legislature for 
the incorporation of a company to carry it into execution. So 
far as the rights of property-holders are concerned, there is cer- 
tainly nothing to complain of in the provisions of the bill. 
No location can be acquired in any city or town without the 
assent of the selectmen or aldermen of the place, after a public 
hearing, and any location so granted may be revoked at the 
end of one year, at the discretion of the town or city authori- 
ties, who may require the structures of the company to be re- 
moved and the territory restored to its original condition. In 
all cases the gauge of the tracks, and their height above the 
ground, is to be subject to the approval of the municipal offi- 
cers, and the road, wherever built, is not to be opened to travel 
until the safety and strength, both of the track construction 
and the rolling-stock, have been tested and approved by the 
Railroad Commissioners, or an engineer appointed by them. 
In regard to injury to abutting estates, the bill provides that 
the owner of any property taken by the railroad, or of any 
property not so taken, but in any manner injured or lessened 
in value by the construction, maintenance or operation of the 
road, may petition to have his damages assessed, and the damages 
awarded are to constitute a first lien upon all the property of 
the corporation. It certainly seems as if the promoters had 
tried to provide for allthe ob jections which any person could 
fairly urge against their plan, and there is something to be said 
in behalf of the great mass of people who are anxiously waiting 
for some improvement in the tedious and unwholesome means 
of locomotion which they are now condemned to use. 
A New York a year or two ago, has been presented to the 
Legislature of Wisconsin, providing that every owner of a 
hotel or other building more than two stories in height, which 
has an elevator, shall construct a shaft fur the same of boiler- 
iron or solid brick masonry, to extend not less than six feet 
above the roof of the building. The shaft is also to be pro- 
vided with an automatic opening at the top, and with automatic 
doors of iron or wire, to be operated by the elevator-platform 
as it ascends or descends. The bill further requires that the 
elevator shall be so constructed as to form at its base an air- 
cushion, to prevent injury in case of the breaking of the ropes. 
The penalty for disregarding these provisions is a fine of not 
less than one thousand or more than five thousand dollars, or 
imprisonment in jail for not less than six nor more than 
*twelve months, or both, at the discretion of the court. The 
great objection to this, as to all other bills of the kind, is that 
although calculated to promote the public safety it would com- 
pel the owners of elevators to make use of at least two patented 





BILL, similar to that which very nearly became a law in 





appliances, to the profit of the persons who control the patents. 
In the present case, the bill has the air of being intended to 
serve certain private ends, in a way which would cast discredit 
upon the best of laws, and until it can be cleared of all sus- 
picion of this, it certainly ought not to pass. 


HE occasion for the presentation of this measure is undoubt- 
edly to be found in the public feeling aroused by the burn- 
ing of the Newhall House, which speculators would be 

likely enough to try to take advantage of. More disinterested 
persons in the community have shown their desire to help in 
preventing similar calamities for the future by suggesting such 
improvements in methods of construction as occur to them. One 
of the most sensible among these writes to the Milwaukee Sen- 
tinel, pointing out that the spread of the Newhall-House fire, 
although promoted, perhaps, by the free passage afforded for 
the flames through the combustible elevator-shaft, would have 
been almost equally rapid if there had been no elevator-shaft 
at all, since the hollow furrings and stud-partitions presented 
conduits in every portion of the house through which the fire 
could, and did, run easily from story to story, unobserved, and 
inaccessible. In the opinion of this writer, the protection of 
shafts, and the provision of fire-escape ladders, is of small im- 
portance in comparison with the adoption of some mode of con- 
struction by which the communication of fire by means of par- 
titions and furrings from one story to another, and among the 
rooms on each story, shall be prevented. Such modes of con- 
struction are in use, and although hardly yet perfected every 
expert in building knows the ends to be sought, and the means 
available for the purpose in view; and if either the law or pub- 
lic opinion could once be brought to regard the ordinary hollow 
wooden construction with the dislike and suspicion which it de- 
serves, inexpensive and effectual modes for remedying its dan- 
gerous character would soon be devised. 
‘77 BILL to compel telegraph and telephone companies in 
A cities to place their wires underground has passed to its 
third reading in the New York State Senate. It provides 
that after March, 1885, no wires or poles shall be permitted 
above ground, and as,it is very likely to become a law, the 
officers of the companies interested will probably be obliged 
to set themselves at work in earnest to devise some unexcep- 
tionable means of laying and using subterranean lines. The 
Western Union Telegraph Company has taken the lead, and 
in a few months the two thousand wires which now enter its 
main building on Broadway will probably all be concealed be- 
neath the surface. One of the principal difficulties in the way 
of burying electric-wires seems to be the imperfect character 
of the means of insulation now in use. At present gutta-percha 
is the material most available, but this is not very durable, and 
is, besides, melted by a comparatively slight heat, so that it 
runs down, and leaves the wires exposed. In the streets of a 
city so compact and so modern as New York there are many 
sources of heat, which may injure cables placed near them, 
and the pipes of the steam-heating companies have occasioned 
the destruction of many insulated wires buried near by. One 
of the greatest needs of electrical practice is a better insulating 
substance than any yet employed, and the discoverer of such 
a material will reap an ample reward. The telephone lines, 
owing to the much greater sensitiveness of the instruments 
used upon them, are generally assumed to need more careful 
insulation than even those of the telegraph, but a singular story 
has been reported in one or two of the technical journals, to 
the effect that a certain “line-man” in a western city, while 
intoxicated, carried some wires without insulation, simply 
securing them to the posts by iron staples, and that these 
wires were found just as serviceable, even in rainy weather, as 
those running over glass insulators ; so that the company who 
employed this unconscious inventor afterwards built many 
miles of uninsulated line, and used it with perfect success. 








HE Bulletin of the Archxological Institute of America for 
January, 1883, gives evidence of great activity on the part 
of its agents, as well as of the increasing public interest in 

the matters with which the Institute deals. The explorations 
at Assos, under Messrs. Clarke and Bucon, have progressed 
steadily, and although the Bulletin only mentions results very 
briefly, the editors preferring to leave detailed descriptions for 
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the special report, it is evident that many interesting discover- 
ies have been made. The platform of the Stoa, that pictur- 
esque and stately promenade above the town, overlooking the 
bay, has been excavated with great care, and the remaius of 
the Agora, or market-place, the council-hall, a bath-house and 
an adjoining temple, have been exposed, measured, drawn and 
photographed with such success that, in the words of the Bul- 
letin, “it seems probable that when the work is completed, the 
remains at Assos will not only present the most perfect idea of 
a Greek city that is anywhere to be obtained, but will afford a 
better insight into the life of an antique city than is to be gained 
even from the streets and houses of Pompeii.” The Street of 
Tombs has also been the subject of special investigation, and 
mauy fragments of sculpture, with minor works in terra-cotta 
and metal, have been found, together with several interesting 
inscriptions, one of which records the burial of the Archon Ba- 
sileus and of the Basilinna, his wife, showing that the institution 
of the archons, established in Athens after the downfall of the 
tyrants, was closely imitated in the colonial city across the 
£gean. Although not, perhaps, the most interesting, the most 
important discovery in some respects is that of works of forti- 
fication belonging to at least six different epochs, all in a state 
of preservation which permits their complete restoration. Like 
the stone bridge below the city, the only example of such a 
structure of Grecian workmanship which has ever been discov- 
ered, the fortifications at Assos are in many respects unique ; 
and Mr. Clarke is probably right in believing that, as showing 
the consecutive development of masonry during the whole classi- 
cal period, they will be henceforth the standard by which the 
date of all Hellenic walling of historical times will be deter- 
mined. 





N the field of American archeology, the agents of the Insti- 
tute have been busy, and the indefatigable explorer, Mr. 
Bandelier, whose interesting discoveries at the pueblo of Pe- 

cos are familiar to our readers, spent the spring and summer of 
1882 in New Mexico, studying the dialects, customs and tradi- 
tions of the sedentary Indians of that country, and comparing 
the manuscript records still accessible, with the purpose of un- 
ravelling a thread of history which has been almost hopelessly 
confused by the frequent migrations of the Indians, as well as 
by the profound modifications which Spanish and American 
influence have made in their national legends. In Mr. Bande- 
lier’s opinion, the numerous ruins of communal houses and vil- 
lages which are scattered from Colorado to Southern Mexico 
do not by any means represent an aboriginal population large 
enough to occupy all the dwellings included in them. On the 
contrary, he believes that a single small tribe, moving, as cir- 
cumstances required, from one place to another, and building 
its characteristic habitation in each, may have left permanent 
traces quite disproportiovate in extent and importance to its 
own population ;-and he sees no reason for thinking that the 
number of inhabitants of the country at the time of the Span- 
ish Conquest was more than twice as great as at present. 
Among the tribes themselves, small as they are, he has found 
many curious and significant customs, one of the most singu- 
lar, perhaps, being that which regulates the position of the ca- 
cique, the head of the tribe among all the sedentary Indians. It 
seems that the cacique at present holds a nominal dignity rather 
suggestive of that of the Queen of England. Although treated 
with a deference almost superstitious, he has at ordinary seasons 
no duties whatever, and busies himself solely with,his private 
affairs, the government of the tribe being administered wholly 
by the tribal council and the different executive officers. In 
times of internal commotion only he is called upon to exercise 
his authority, and on such occasions his word has something of 
the force of an inspired mandate, until peace is restored, and 
he sinks back again to his quiet avocations. 





esting account of the engineering operations which have 

been carried out on the ground at the site of the Panama 
Canal. It seems that all the preliminary work of selecting a 
route for the canal was done with the aid only of maps at a 
very small scale, enlarged for the purpose, and of course fur- 
nishing a very vague and approximate indication of the features 
of the country. Before any excavation could be begun, it was 
necessary to mark out on the ground the centre line of the great 
trench, and for this purpose a survey on the spot had to be 
made. Two methods of carrying out this pioneer survey pre- 


A CGRRESPONDENT of Le Génie Civile gives an inter- 


sented themselves. One was to begin by selecting stations in 
different parts of the country bordering on the canal, and with 
the help of-these prepare a new and corrected map, upon which 
the line of excavation could be plotted anew, to be followed out 
in the usual manner. This plan, which would be the simplest 
and best in an ordinary country, was a very difficult and labori- 
ous one in a tropical forest, where each station, together with 
the road to it, must be cut through a dense mass of vegetation, 
and the lamented engineer Blanchet, the agent for the contrac- 
tors, Messrs. Couvreux and Hersent, proposed another plan of 
operations, the wisdom of which, although it was not adopted, 
has now been shown by-experience. M. Blanchet’s proposi- 
tion was to accept provisionally the route laid down in the small 
and imperfect map, and to follow out this line upon the ground 
by a clearing through the forest four hundred feet wide, in 
which instruments of precision could then be readily used, 
and the definitive axis of the canal determined. According to 
M. Blanchet’s judgment, the inaccuracies of the earlier maps 
were not so great that the practicable line would not be found 
somewhere within a clearing of this width, and there would be 
no loss of time in cutting away the forest at random in search 
of station-points. 





N place of this system of working, a modified plan was deter- 
mined upon, and the clearing, or trocha, proposed by M. 
Blanchet was reduced in width from four hundred feet to 

forty. In consequence of this reduction the comprehensive 
view of the ground passed over, which it was M. Blanchet’s 
object to secure, was lost, aud the engineers in charge, instead 
of pursuing a regular course, independent of minor considera- 
tions, were continually turned aside by obstructions of which 
they were unable, from their narrow pathway through the 
thick forest, to measure the extent, and the trocha became a 
crooked trail in which precise measurements could only be ob- 
tained with difficulty, while the determination of the exact 
route of the canal had still to be made by new struggles with 
the tropical vegetation, carried often to a considerable distance 
from the pioneer clearing. In point of fact, the narrow path- 
way, deviating from side to side, to avoid trifling obstacles, 
was finally abandoned, and the ultimate location of the canal 
was fixed by reference to the line of the Panama railroad 
while, as it turned out, the ultimate route agreed so nearly 
with the theoretical line that M. Blanchet’s wide trocha, if it 
had been made, would have been almost everywhere included 
in the final clearing, and would have formed a part of it. In 
this way the labor expended on its foundation would have 
saved exactly as much labor of the same kind in making the 
final clearing, which is eight hundred feet wide, and all the ad- 
vantages which it would have presented for the ready determi- 
nation of the canal lines, for opening communication across the 
country, and for aérating and improving the scene of labor in 
the malarious forest, might have been enjoyed without any 
further expense; while the narrow path which took its place 
proved to be a costly mistake, nearly useless, even for the pur- 
pose it was intended to fulfil, and still more useless for any 
other. 





Qs. of the apartment-houses in the fashionable quarter of 
New York has just lost atenant under circumstances which 

made it necessary to call in the aid of the law in effecting 
an adjustment between the parties in interest. Some time ago 
a young broker hired a suite of rooms in the house for a year, 
agreeing to pay his rent at the rate of one hundred and thirty- 
five dollars a month, in advance. Immediately after moving 
into his rooms his wife was taken sick, and soon after his ser- 
vant, both of them remaining unwell for a longtime. His phy- 
sicians told him that his family was suffering from the effects of 
sewer-gas, which filled the rooms from the defective plumbing- 
work, and at length the Board of Health made inquiry into the 
condition of the premises,and ordered that the plumbing should 
be repaired within five days. The broker waited to see if this 
order was complied with, but it was not, and at the expiration 
of the five days he removed his family from the house. He had 
paid his rent regularly up to the time of his removal, and on 
the first day of the month after he left the house another bill 
was presented to him for the rent in advance for the month. 
This he refused to pay, and the owner brought suit to recover 
the money. Evidence was given by physicians and experts in 
plumbing, besides those members of the family who had suf- 
fered, and the jury promptly brought in a verdict for the de- 





fendant. 
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WATER-CLOSETS. —V. 


RUBB'S CLOSET. — In Grubb’s closet and in the other two 
mentioned above, the only difference being in their details and 
La TS 








Grubb's Closet. == 
Fig. 38.— Section 0’ Valve-chamber. Fig. 39. — Section. 
a, Bowl. 06, Valve. c, Valve-compartment. d, Entrance to soil-pipe or trap: 
e, Supply-pipe to valve-chamber, 7, Rod connecting with hand-pull. i, Springs. 
in the manner of working the valves, is a disc that has a diameter a lit- 
tle greater than the opening in the soil-pipe. ‘This disc is attached to 
one end of an arm, while at the other end is the pivot on which the 
valve rotates. The valve has springs to press it tightly against its 
seat, and a branch from the supply-pipe to wash off the valve and to 
wash ont the valve-compartment. The supply-valve is worked by 
the same pull that rotates or slides the valve. 
Wilkins’s Closets. —‘Yhere was a curious sliding or turning valve 
closet invented in England in 1846 by one J. W. Wilkins. The re- 














Fig. 40. — Section. Fig.4|.— Side view. 





Wilkins's Closet. 
d, Trap. e, Vent-pipe. f, Supply to valve. 
k, Lever connected with pull-rod. 
ceiver was a cylindrical box in which worked a cylindrical valve, a 
section only being solid. This solid part of the valve was kept in 
position by a weighted lever, so as to form a bottom for the bowl of 
the closet; when the lever was raised, it turned the solid part of 
the valve away from the bottom of the bowl, ye its contents 
into the receiver. In connection with this closet I find for the first 
time a vent-pipe connected with the crown of the trap. The speci- 
fications claim it as a novelty. 

Norton’s Closet.— The two following closets, which work on the 
same principle as the Wilkins, were invented in the United States 
in 1876 and 1882 respectively. Norton in his 
invention applied the principle of a ground- 
cock to the valve of a water-closet. The valve 
is simply a piece of coni- 

cal metal with a hole 

fi _ the same diameter as the 
a soil-pipe, which, when 

a turned so that they will 
c be concentric, will allow 
the waste matter in the 

bowl to pass into the soil- 

€ pipe. The valve is kept 


a, Bowl. b, Receiver. i, Crank. 










Fig. 42. Fig. 43. 
Norton's Closet. Daggett's Closet. 
a, Bowl, b, Crank. a, Bowl. b, Receiver. 
c, Valve. d, Weight. c, Valve. d, Set-screw. 


e, Crank, J, Pull-rod. 
in position by 

the aid of a 
weight and 
spring, as is 
shown in the cut. 
Daggett’s Clos- 
et. — Daggett’s 
closet in the ac- 
tion of the valve 
is almost identi- 
cal with the one 
invented by Wil- 
kins. The valve 
is a serment of a 
cylinder that re- 
volves on its axis. 
This valve is op- 
erated by means 
of a crank at- 
tached to the 
hand-pull. When 
the valve has re- 
volved to a cer- 
tain distance, it leaves the orifice at the bottom of the bowl open. 


¢, Soil-pipe. 7. Spring. 


























Fig. 44. — End view. — Downton's Closet. 
a, Discharge-pipe. b, Supply-pipe. c, Bowl. d, Cylinder. 


J. Vent-pipe. 


iston, l, Place for handle. 
h. Upward valve. 


4 Hand-hole. k, Vent-pipe. 





This closet has a screw with the handle on the outside of the re- 
ceiver, so the valve may be made to press more firmly against its 
seat if it should become loose. 

Sliding-valve closets seem to -—_/ 
have been in actual use to a very 
limited extent, the reason probably 
being that the inventors or man- 
ufacturers found that they would 
not work in practice, it not being 
practicable to make the valve 
slide when and where the opera- 
tor desired. It would be almost C 
impossible to adjust the parts so bYo 
they would have a water-tight 
joint for any length of time. The ( 

a cekusien closets are generally 4 
simpler in their construction, and - 
a tight joint with this form of valve 

is more practicable, and there area 

large number of this type of valve- 

closets in use at the present day in 

all parts of the world. 

Among closets that have hinged 
valves, or valves working ona spin- Fig. 45.— Partial view of top.— Downtons’ 
dle, I find one type in which the Closet . 
valve opens upward, another outward, and another downward in a 
direction relative to the bowl of the closet. 

Downton’s Closet. — Taking under consideration first the closets in 
which the valves open upward or toward the bowl, I find the first 
invention of this type was made in Great Britain in 1825, by 
J. Downton for what he calls a “ pump-closet.” In this closet the 
matter in the bowl is drawn by the upward action of the piston into 
a cylinder, where it is retained by a valve that opens only in an up- 
ward direction. When the piston is pressed down by a handle, the 
feca! and other matter is discharged in any direction that may be 
desired. The return to the cylinder of the matter discharged is 
prevented by a flap-valve opening only in an upward direction. To 
enable the piston to work easily, the cylinder has an air-inlet near 
the top. The supply-valve is connected with the handle that works 
the piston. Messrs. Tylor & Son, of Newgate Street, London, man- 

0); ufacture Downton’s closet at the pres- 
! 


ent day, with what they consider an im- 
proved form of lever-handle, “ which 


















HINGED-VALVE CLOSETs. 





Sands's Closet.1 
ce, Piston. d, Lever. 
g, Cylinder. i, Valves. 
works the double-action pump and water-tap at one action. .. . It 
is equally effective above or below the water-line.” 

Sands’s Closet. — In the United States, in 1874, one Sands invented 
a closet of this type that is very similar to Downton’s. This device 
is also intended to be placed below tae 
the water-line or the point of dis- 4 
charge. By raising a lever, the ex- 
crementitious matter in the bowl is 
drawn by the suction of a piston 
directly into a cylinder. When the 
lever is pressed down, the waste mat- 
ter may be discharged in any direc- 
tion required, through the soil-pipe 
previously placed in the proper posi- 
tion. The flap-valves, of which there a, Bowl. &, Fleut sccutoen. 
are two, opening in an upward di- c, Second receiver. d, Valve. 
rection, prevent the return of the e, Hand-pull, 
waste matter to either the bowl or the cistern. 

Blackwood’s Closet. —I note, as the only instance of this type of 
closet being intended for general use, one invented in this country 
by W. Blackwood in 1881. In this closet the matter which drops 
into the bowl would go directly into a large compartment or re- 
ceiver. The valve is opened upwards by means of a combination of 
levers connected with the hand-pull. When the valve is raised, the 
water and excreta would find their way intoa second receiver. The 
first compartment, which opens directly into the room through the 
bowl, would without doubt get and remain in a very filthy condition. 


Fig. 46. — Section, 


a, Bowl. 6, Discharge-pipe. 


e, Supply. /, Air-pipe. 








Fig. 48.— Biackwood's Closet. 





Proposep Exprorations at Sarpis. — Mr. Dennis, the British anti- 
quarian, has bought the site of the temple of Cybele at Sardis, Asia 
Minor, and great hopes are entertained of the discoveries among the 
ruins. 
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PICTURES OF THE SEASON IN NEW YORK. —II. 


; j HE dealers’ importations have, it seems 
to me, not been quite so interesting this 
year as they were last season; yet 
they have included many pictures most 
worthy of attention. The decline has been 
rather in the matter of quantity than in 
that of quality. Perhaps the general com- 
» mercial depression has had much to do with 
limiting the dealers’ enterprise. Certainly 
they all complain a little of the dulness of 
their trade as compared with recent years, 
ft and it is well known that the picture-market 
¥,is more susceptible to the effects of even 
¥ slight fluctuations in the commercial world 
} than is any other. The earlier winter ex- 
i hibitions showed good receipts, but the pict- 
ures sold were mostly small and inexpen- 
f sive, producing large sums in the aggregate, 
3) but making moderate inroads upon individ- 
ual purses. The demand for expensive for- 
% eign-works has been small, and the sales at 
our current Water-Color Exhibition seem 
likely to fall telow anticipation. 

One of the Anest importations of the year 
has been a beautiful early Troyon, brought 
Mover by Mr. Avery. It was a landscape 
& with figures—a view from the terrace at 
*% St. Cloud, with Paris and the wide Seine 
valley and the river in the distance —a 
\) beautiful work alike in color, in handling, in 
} composition and in sentiment, and possessed, 
WN moreover, of a certain extrinsic interest 

Pain Xp {Vp from the fact that the view was taken from 

RM Tifle= / the garden of Troyon’s mother, and the 
CH EDRAL 4 “A group of little figures in the foreground in- 

474“”" cluded Troyon himself, Van Marcke, and 
Troyon’s little daughter, afterwards to be Van Marcke’s wife. 

The chief attractions at Mr. Schaus’s have been another fine 
Troyon, also a comparatively early work, with cattle in a flat land- 
scape near a row of pollard willows; and two superb specimens of 
Rousseau, both well-known pictures formerly in the Laurent-Richard 
collection. One was a soft, spring-like river-view, the other a deep- 
hued sunset, with large, dark trees in the foreground, each admirable, 
and both together giving interesting evidence of the great master’s 
versatility. ‘To be seen in the same gallery was a small Fromentin, 
which seemed to me the finest I had ever met with in this country. 
It was called “ La Halte des Muletiers,” and was aiso a famous pict- 
ure, formerly owned by M. Lepel-Cointet. Painted toward the end 
of Fromentin’s life, when he had gained a more solid technical skill 
with which to incarnate his always fresh and genuine sentiment, 
when he had outgrown the influence of Marilhat and learned all that 
Corot could teach, it was indeed a perfect work. The groups of 
Arabs and animals in the foreground were done as Fromentin alone 
could do them, and the masses of delicate foliage and the lovely sky 
were worthy of Corot in his happiest mood. At Goupil’s there was 
also a Fromentin to be seen, an earlier work, showing a caravan on 
the march, interesting of course, but far less perfect than the other, 
with far less of light and atmosphere, though with as much of color. 
At the last-named gallery were, moreover, two good Detailles: one 
in oil, the other a large elaborate water-color, depicting the review 
of a French army corps. A large picture by Knaus, showing a fight 
among peasants in a dancing-hall, proved that he does well to restrict 
himself more commonly to simple pastoral or humorous subjects. It 
was utterly devoid of dramatic power, badly grouped, dull in color, 
a little hard in handling, and the faces most unsuccessful as charac- 
ter studies. 

The Messrs. Reichard have had at their rooms an important 
picture by Hébert: an ideal figure called “La Voix célesie,” not 
very interesting to those who care for reality in art, but an ex- 
tremely good work of its kind, morbid and rather lachrymose in 
sentiment, but giving evidence that the sentiment had been genuine 
on the artist’s part and not affected. If there is one really belated 
medizva! dreamer in our modern world it is surely Hébert, and his 
art has a value, from its sincerity as well as from its technical quali- 
ties, far above the art of theatrical sensationalists like Gabriel Max. 
The same firm showed also some good small pictures by the younger 
school of Munich artists, especially strong in character, and a num- 
ber of very nice canvases of home production. Mr. Wordsworth 
Thompson, Mr. Bruce Crane, and Mr. Bolton Jones were among 
those who seemed to have profited most by their summer’s holiday. 

Of course there have been everywhere sliowy, popular, clever but 
tiresome pictures to be seen: Benjamin Constants, Moreaus, Beck- 
ers, and a host from other hands. But one fine work of the most 
recent and most realistic school should not be forgotten. This, im- 
ported by Mr. Schaus, was a picture by Dagnan-Bouveret, exhib- 
ited at the Sa/on a year or twe ago, and called “ An Accident.” It 
showed a small peasant who had injured his hand and was having it 
bound up by the young village doctor, while a group of more or less 
sympathetic elders watched the operation. Fine in composition, 
low in tone yet good in colur, and extremely strong in wailing, the 














chief merit of this remarkable canvas was yet in its rendering of 
character. Such genre painting as this is very far from being lit- 
erary in its interest. We need no description, no title to make us 
perceive all the painter’s intentions, to take us at once into the pres- 
ence of the actual scene. One felt that the characters of all the per- 
sonages present — from the pale, half-fainting, yet plucky boy, with 
his trusting eyes fixed on the doctor’s face, to the anxious grand- 
mother, the men with their different degrees of sympathy or indif- 
ference, or the doctor himself, seen from the back with only a bit of 
his cheek and his clever hands in view, yet instinct with professional 
enthusiasm in every line —might be interpreted by a study of this 
canvas as well as by a study of their actual flesh and blood. No 
one, I think, but Munkécsy could have painted Such a scene in quite 
so artistic, strong, and speaking a way, and indeed the art of the 
younger painter bas much affinity with Munkdcsy’s. We have had 
no Munkacsys imported for us this year as far as I have seen, but 
this canvas of Dagnan-Bouveret’s must have gone far to console his 
admirers for the fact. 

Mr. Cottier has in his rooms some most beautifuk works, many of 
them recently imported; indeed, here more than anywhere else in 
New York, one is sure of seeing the best the city has to show. But 
his most recent acquisitions have not yet been publicly shown, so a 
notice of them must be deferred to another day. 

The Boston Artists’ Exhibition was not a pecuniary success, I 
hear. The opening of the ever-popular Water-Color Society had 
doubtless something to do with the matter, but still more of the gen- 
eral lack of interest is to be attributed to the nature of the collec- 
tion itself; not that it was not good. Opinions differed, of course, 
as to its excellence; but no one denied it many very strong points, 
and to some of us it appeared much the best small exhibition we had 
seen for many a year. But it was not popular in its nature. There 
was too little variety, too few pictures — hardly one, in fact, of the 
slight, anecdotal, familiar sort that always please the crowd. Only 
twenty artists were represented, and as these almost all belonged to 
what we may, by a little stretch of terms, call a single school, there 
was a certain uniformity in the collection as a whole. With scarcely 
a single exception the pictures were all portraits and landscapes. 
Mr. Fuller’s * Dandelion Girl” was a somewhat ideal figure, yet did 
not depart very widely from the domain of portraiture. ‘There was 
some discussion as to whether the art of Boston was really well 
represented by the exhibition. Of course some names were missing, 
but few, I think, of great importance — none whose presence would 
have given New Yorkers cause to alter materially the estimate of 
Boston work they formed in the presence of the actual collection. 
If Mr. Crowninshield had been represented, there would have been 
little opening for regret. 

Mr. Fuller's pictures were, of course, the chief feature of the col- 
lection, not only in themselves, but in the evidence which surrounded 
them that they had influenced some of his younger fellow-workers. 
The very originality and individuality of Mr. Fuller’s style, reveal- 
ing as it does a peculiarly intense and personal sentiment behind his 
brush, make it one that cannot be too affectionately studied without 
great risk. The student is apt to mistake effects for causes, and to 
fancy that when he comes near to Mr. Fuller’s manner, which is, 
however, but the natural expression of his thought, he will have 
secured much of the substance of his art. 

Mrs. Whitman’s large portrait of a child in brown seemed to me 
more beautiful than anything she had yet exhibited in New York; 
as strong, as bold, as fine in color, and as absolutely alive as her 
other works, while more refined in handling and more pleasing in 
effect. Surely there is no one in New York to rank above Mrs. 
Whitman in her especial branch. Mr. Vinton’s two portraits, one 
several years earlier than the other, showed that, to say the least, 
he had not advanced in recent years — too much success, too many 
patrons, perhaps, and a resultant haste in method, or hardening into 
set manners of treatment. It is a pity he should not always do as 
well as in the “Thomas Appleton,” certainly one of the best por- 
traits our newer art has yet produced. 

Among the landscapes, those of Mr. Appleton Brown were, I 
think, the finest; extremely fresh and individual, and satisfying in 
their frank, rich color-scale, as compared with the duller, grayer, 
lower or paler tones more commonly affected by our painters. I 
have no space to note what else of good the exhibition held, but I 
must add that to me and to many others it proved, when taken as a 
whole, an interesting fact: this is the fact that Boston artists are a 
quite independent band ; that the city has an artistic existence of its 
own, and has developed, in landscape painting at least, what may 
properly be called a Boston school. Mr. Brown, Mr. Cole, and 
their younger fellows have no near relations in our own group of 
landscape painters; nor do I think they are much indebted to for- 
eign example. They seem to me as original as they are attractive. 
Mr. Fuller, of course, has no parallel with us; but then he has none 
in Boston, either, and, as I have said, if he begets imitators, the fact 
will not be hopeful. But a city which can send us one Mr. Fuller, 
a school of landscape painters such as that headed by Mr. Brown, 
and two portrait-painters like Mrs. Whitman and Mr. Vinton (when 
the latter is at his best), may be looked upon with a little envy and 
with no little admiration by the metropolis itself. Of course there 
have been critics to say that the Boston band is narrow-minded, is 
not versatile, is a clique, in short; but perhaps for this very reason 
its products seemed to me so individual and so impressive. If the 
work ran a good deal in one, or more properly in two veins, they 
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were both good ones, and those who would not enjoy them because 
they were not more numerous, hardly deserve, perhaps, to have 
their strictures here put on record. 

The New York Art Club, an association of some years’ standing, 
but which has never been publicly prominent before, holds this year 
the first of what it means to make, I suppose, a series of annual ex- 
hibitions. ‘The collection is limited to the work of members, but not 
to novelties. As the members are a rather miscellaneous lot, and as 
some of them have sent rather inferior pictures, the show is by no 
means homogeneous; yet it contains some features of the greatest in- 
terest. Mr. George Inness’s large, misty “Sunset in the Adiron- 
dacks” had been shown before, but, recently repainted, reappeared 
in even more than its former beauty and impressiveness. Mr. 
Dewey sent a capital picture of a low, sandy Long Island shore, pro- 
saic in theme and simply true in treatment, yet not devoid of per- 
sonal sentiment. Mr. Shirlaw contributed some studies in color, 
charming in this respect, but deficient in their suggestion of tex- 
tures. Mr. Ryder was at his best in a beautiful little twilight land- 
scape with three figures. Mr. Eastman Johnson sent a poor genre 
picture of a child and a red-hot stove, and had inserted in a land- 
scape by Mr. McEntee the portraits of two little children, most mod- 
ern as to costume, but evidently intended to suggest the classical 
“ Babes in the Wood.” It seemed hardly necessary that two well- 
known artists need have co-operated to make so poor a canvas. Mr. 
Bunce, Mr. Crane, Mr. Bolton Jones, Mr. Chase, Mr. Edgar Ward, 
Mr. Shurtleff, and Mr, Miller were among the other painters repre- 
sented. Mr. Alden Weir sent a charming girl’s portrait, first exhib- 
ited last spring. With Mr. George Inness, Jr., we marked an im- 
mense improvement in technical skill. He suggested his father in 
certain portions of his work, but preserved in others a strong accént 
of individuality. His picture was more interesting than beautiful, 
however. We believe — all of us, I hope —that if American art is 
really to flourish, it must as a general thing treat distinctively Amer- 
ivan themes. We were glad, therefore, to see Mr. Inness, Jr., giving 
in his adherence to this theory, but wondered a little at his thorough- 
going pluck when we saw just what his American subject was: a 
broad, rough pasture with cattle, slim, stiff little yellow maple trees, 
and a farmer’s boy in the foreground; beyond these a road with a 
pair of trotters driven to a buggy by a gentleman in a tall hat; be- 
yond, again, a newly-planted suburban lot, and a square white house 
with the greenest of Venetian shutters and the reddest of window- 
blinds; and in the distance a range of low, mist-covered hills, most 
beautifully painted. ‘There had not been the least attempt at beau- 
tifying, even at composing as unpromising a subject as even a New 
Jersey suburb could afford. Mr. Inness had not exactly made a 
picture, but his canvas was yet far more interesting than most of its 
conventionally pretty contemporaries. It took not only pluck to at- 
tempt such a theme but a great deal of good painting to make as 
much of it as Mr. Inness accomplished. 

But the great feature of the Art Club’s exhibition —a feature 
which put it far above the rank of most shows of its kind — was the 
reappearance of Mr. La Farge after several years of seclusion — 
in so far as painting is concerned —from the public eye. No one of 
his four contributions was new, and three had been exhibited, I 
think, before; but all were splendid pieces of work and one the 
finest thing in its way that I remember ever to have seen from an 
American brush. A large portrait of a boy and a greyhound was 
a little awkward, perhaps, in composition, but extremely true and 
strong in sentiment, solidly painted and rich in color. ‘T'wo single 
figures of St. John and the Madonna respectively, were planned to 
flank a representation of the Crucifixion which, however, has never 
been accomplished. Intended for an altar-piece they were more 
broadly painted, more vague in effect than the portrait — a little mor- 
bid in sentiment, it may be, but extremely powerful both in sentiment 
and execution. With less immediately apparent superficial clever- 
ness than some of his younger brethren, Mr. La Farge has a touch 
of greatness, a touch of genius, both in the way he feels and in the 
way he executes that puts him above the level of any rival. And I 
need not limit myself to our own school alone when I speak of the 
fourt': and most beautiful of these pictures. I may compare it with 
similar work from the best foreign brushes and say with confidence 
that there is no man living who could doa more subtile, beautiful 
and orizinal piece of work in the way of flesh-painting than Mr. La 
Farge here did for us— not recently, but some thirteen years ago, 
for though the picture was now exhibited for the first time it was 
dated in 1870. It was a small canvas with the figure of a scarcely- 
draped girl sitting on a green bank under an apple tree in blossom. 
It was little more than a study of a nude figure — the face rosy and 
placid, with a slight dreaminess of expression, not strong enough to 
mark it decidedly into any ideal category, but suggestive enough to 
inspire the spectator, perhaps, with some corresponding fancy of his 
own. The flesh-painting of the figure was simply perfect — exqui- 
site in color, wonderful in modelling, firm, solid, substantial as nature 
itself, yet handled with delicacy and with extreme originality as well 
as strength. A single knee cut out from this wonderful canvas would 
be worth acres of such flesh-painting as we see on ordinary exhibi- 
tion-walls, I care not in what land we look. The landscape element 
was charmingly treated, especially as to color. The head was less 
successful, having seemingly been of less interest to the artist — was 
not so beautiful in treatment and not so perfect in color. But a far 
greater number of blemishes than any eye could find in this picture 
would not, set against its wonderful merits, make it anything less 





than a truly marvellous piece of painter’s work — not only “clever” 
but stamped with the signet of genius itself. 

The Water-Color Exhibition deserves, of course, a notice all to it- 
self. I will conclude by going back for a moment to the dealers’ 
latest importations and mentioning two pictures brought from the 
recent Paris Salon which were striking examples of the perfection 
to which mere technical skill has arrived in France. One, imported 
by the Messrs Reichard, was the “Frou-Frou” of Clairin, a life-size fig- 
ure of a girl in a gorgeously elaborate fancy costume, chiefly in tones 
of white. The strength, rapidity, facility and expressiveness of touch 
put into the rendering of the fluffy stuffs was something wonderful 
to see. The flesh-painting was good as well, chiefly done with the 
palette knife. The other picture, not dissimilar in kind, was “L’étoile” 
of Commere, shown at Goupil’s. It represented a ballet girl seated 
with her filmy skirts thrown up behind her head. Here white was 
again predominant, contrasting only with the pink of the flesh tones 
and the ¢ricots. The technique was even more surprising than in 
Clairin’s picture, applied to the rendering of soft, broad masses, not 
of glittering foam-like effects. Many an artist picked it out last sum- 
mer as the most consummate specimen of mere technique in the Paris 
exhibition, and though one regrets that such skill should be expended 
on asubject without more vital interest, it should in justice be added 
that there was not in this canvas any trace of the vulgar spirit in 
which French painters so often approach their models —even when 
their models are of a kind that do not so readily lend themselves to 
vulgarity as one might imagine a ballet girl would do. This figure was 
anything but vulgar, either in type or in feeling, the face indeed, being 
extremely sweet and attractive, scarcely even suggesting the mere- 
triciousness of the stage. 

M. G. VAN RENSSELAER. 
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RUINS OF PERSEPOLIS. 


ITTLE more than a stone’s throw from the 
telegraph wires which convey commands 
from Downing Street to the Viceroy of 
India stand the ruins of Persepolis, the Sum- 
mer Palace of the Great King. In these days 
of archeological surveys and scientific expedi- 
tions, despatched to the four aay of the 
globe at the expense of enlightened govern- 
ments and learned societies, it is certainly as- 
tonishing that no systematic investigation has 
ever yet been undertaken of the great arti- 
ficial platform on which stood the halls and 
palaces of Darius and his successors. Great 
sums have at various times been wastefully ex- 
SoS y pended on Persepolis. A moiety of what was 
disbursed by the French Government in the production of the luxuri- 
ous folios of Messrs. Flandrin and Coste’s ‘* Voyage en Perse,” if 
judiciously expended on the spot, might have enabled those artists to 
get the earth and rubbish cleared off the platform under their per- 
sonal superintendence ; and, to cite but one point, the curious system 
of drains ramifying through this Cyelopean masonry, and of which 
no outlet has ever yet been found, might then have been thoroughly 
explored. Judging from the immense quantities of archeological 
and artistic treasures which the mud of the Cloaca Maxima has pre- 
served to us intact from the times of the Tarquins, we might well 
hope that in the silt of the drain which pierces the foundations of 
the Hall of Xerxes there might yet be found personal ornaments 
and household utensils which had belonged to those who attended 
the court of the Great King. In the plans of Persepolis hitherto 
published these drains have always been very incorrectly marked. 
Their number is very considerable, and they ramify through the 
whole structure of the platform in almost every direction; and, but 
that they are now for the most part choked up with débris, they 
would seem to allow of underground communication between the 
various palaces. Such was probably the intention of the builder, 
for the passage of the drain was originally high enough to enable a 
man to pass through without stooping; at present, however, the in- 
quisitive traveller has to crawl about on hands and knees; and, to 
say nothing of the discomfort and the dirt, runs grave risk of dis- 
turbing the siesta of some stray panther. or, perchance, even a lion- 
wheip, these cool retreats being a favorite lair with the wild beasts 
from the neighboring hills. There is a particularly large species of 
viper, too, which infests the dark holes and corners of the masonry ; 
its body attains the thickness of a man’s arm, and its bite is said by 
the natives to cause instant death. Itis perhaps curious that noth- 
ing should be positively known of the manner in which the ruin of 
Persepolis was brought about. The Greek historians relate how 
Alexander the Great in a moment of drunken frenzy, and instigated, 
it is said, by Thais, fired with his own hand the palace of the Per- 
sian monarch. Subsequent writers, however, have altogether dis- 
believed the story, and have referred the ruin of Persepolis to the epoch 
of the Mohammedan conquest. Against this last view it may be urged 
that no account is to be found in the Moslem historians of any destrue- 
tion of these palaces having taken place at the time of the conquest ; 
and, bearing in mind that many of the early annalists and geogra- 
phers in Islam were converted Persians, we should certainly have 
had some account of the matter had the devastation of what they 
held to be the throne of Jamshid been an event of the days of their 
erandfathers, and the work of the iconoclastic Arab. As tending to 
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confirm the Greek tradition of the destruction having been caused 
by fire, the traveller may still observe the mark of flames on the 
doorways and broken pillars of the edifice known as the Hall of 
Hundred Columns. A curious indication of the material used for 
the roof of this hall is to be obtained from the pieces of charcoal 
and charred wood which form a layer extending apparently over the 
whole floor of the building. At the present day the area of the 
hall is covered to the depth of some ten feet by hardened mud and 
rubbish, mostly detritus brought down by the winter rains from the 
hill at the foot of which the palace stands; but digging, which has 
been undertaken to ascertain the position and number of the col- 
umns, has everywhere brought to light a stratum of mud containing 
bits of charcoal, this stratum being some twelve inches in thickness, 
and lying within an inch or so of the marble blocks forming the 
floor of the hali. This charcoal we may take to be the remains of 
beams and interior fittings brought down at the falling in of the 
roof. Examination under the microscope shows that the wood of 
which we have here the charred remains came from a tree of the 
pine family, and from the markings of the grain still visible in the 
charcoal, even after a lapse of 2,000 years, the species may be iden- 
tified as that of the cedar. Now conifers do not grow in any of the 
regions round Persepolis; the nearest cedars are those of the Leba- 
non; and though there is no documentary evidence on the sub- 
ject, we may with some probability regard this as the spot whence 
came the beams for roofing the Hall of Hundred Columns, if we 
call to mind the analogous c.rcumstances at Nineveh, where cedar 
charcoal has also been found, and where clay tablets are extant, 
bearing edicts in cuneiform writing relating to the transport of this 
timber from the coast of the Mediterranean overland to the valley 
of the Tigris. 

The ruins of the Persepolitan palaces have a strange skeleton-like 
appearance, very striking on coming for the first time up the gigan- 
tic stairway from the plain onto the platform. Of each edifice the 
framework, so to speak, still stands, but of walls nothing remains. 
The buildings were but one story high. Doorways and windows, 
with here and there columns crowned by the quaint double-griflin 
capitals, stand out sharp against the blue sky, appearing in many 
cases almost as freshly carved as in the days of Alexander the Great. 
These are all of the black marble quarried in the neighboring moun- 
tains ; the walls of the buildings, on the other hand, would seem to 
have been built of sun-dried brick, for of these absolutely no vestige 
remains. The black doorways and window-frames of the palace of 
Darius will remind the traveller most strangely of the “wings” of a 
theatre. He may walk out of a door and return through the space 
intervening between it and the neighboring window. The original 
walls were so thick that the sculptured slabs of marble lining the 
exits are often a couple of yards broad, and these, viewed from the 
end of the hall with the figures in bas-relief standing out life-size 
from the polished surfaces, certainly intensify the stage-like effect so 
incongruous in these chambers of the Great King.— Saturday Re- 
view. 





ON THE USE OF BUILDING STONES.!—I. 


N the paper I had the privilege of bring- 
ing before the Association last winter, 
I pointed out the characteristics of 
good building stones, and the principal 
quarries in Scotland from which such 
could be got. I stated that what the ar- 
chitect had to look for was a stone that 
was durable, strong; and of a color which 
would best bring out the architectural feat- 
ures of his design and harmonize with the locality and surroundings 
in which it was placed. We have, fortunately, within very easy 
reach, abundance of stone comprising these qualities; but, however 








good or beautiful it may be, if wrongly used disappointment and fail. 


ure are sure to be the result. 

The laws observed in regulating the elements and forces in Nature 
are thoroughly geometric, and the same laws are equally binding on 
the architect and his works. The constructive lines on which Nat- 
ure proceeds never fail, when free from debasing influences, to 
secure what we call beautiful in form, color or usefulness; and the 
same lines cannot be too closely followed by the architect or builder 
who desires to reach excellence in an art which is noble in the highest 
sense of that word. 

I know that it is held by many that the architect or artist is only 
trammelled in his conceptions by working on geometric lines. Some 
men, no doubt, have an intuitive perception of what is symmetrical 
and bezatiful either as to form or color, just as there are those who, 
without the aid of gamut or scale, have an inborn knowledge of what 
is harmonious in music; but I hold that in architecture, as applied 
to the true styles, a geometric basis is at the root of what we admire 
in the examples we have of these; and that, if a new style of archi- 
tecture is to be developed, we must fall back on what guided the old 
designers in their original conceptions of what was not unly true to 
its use, true in construction, true in symmetry, but beautiful as well, 
because it was true —the cube, the circle, and its geometrical devel- 
opment giving that which we admire and call Classic, while the cir- 
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cle and the equilateral triangle supply the key to those noble Gothic 
structures which were erected five hundred years ago. 

Before I enter upon the consideration of the uses of stone, I wish 
in a sentence or two to notice the use of timber and iron as con- 
structive materials. ‘There isa true way of using these, just as there 
is a true way of using other building materials, such as stone; but a 
serious mistake will be made by the architect or engineer if they at- 
tempt to use these on the same lines or for purposes which by their 
nature they are not at all applicable. As to the first, the designer 
who understands what timber as a constructive material can do 
would never think of using it for the purposes of an arch; especially 
one which has to meet the strain of a vertical and moving load. 
Yet this has been done on some of our most important railways in 
the construction of bridges and viaducts. Neither should iron be 
used for purposes which stone or other material is only fit for. To 
build a structure on constructive lines which admit of play or move- 
ment when the weight and thrust of a railway train or moving force 
comes against it, or upon it, is certain in time to be fatal. Hence 
the care that should be taken whether with stone, wood, or iron, to 
adopt a system of construction which will not only meet the nature of 
such material, but the work it has to do. 

To unite wood and iron, where their opposite properties can never 
harmonize and work together, is sure to fai] in the long run, as, 
under a strain or load, timber, from its greater elasticity, will yield 
to the pressure, but again recover its normal condition after the 
strain or load is removed. Iron, on the other hand, will keep the 
set it gets, and if united to the timber, is certain to drag it down to 
the weakness which is inherent to such a combination of material. 

What I have said about wood and iron is rather aside to my paper, 
except in illustration of what I consider so nearly allied to the use 
of stone that I trust the Association will overlook the digression. 
The right use of stone is my subject, and I will endeavor to keep as 
close to my text as possible, giving in a practical way the results of 
my own experience, and what I have learned from others. ‘To be 
in order I will consider :— 

1. How to secure a foundation upon which the structure can be 
safely built. 

2. How to place stone in the building so as to secure the greatest 
strength and durability. 

3. How to use stone in the laying of a good foundation. 

4. How to use stone in the building of retaining-walls. 

- How to use stone in the building of rubble. 

6. How to use stone in the superstructure. 

7. How to use stone for coursed work. 

8. How to use stone for ashlar work. 
9 

1 


or 


. How to dress stone so as to get the most durable surface. 


. How to secure a Foundation upon which the Structure can be 
safely built. 

The foundation of a building is of primary importance, as, unless 
it is secure, the permanency of the structure cannot be maintained, 
however well built it may be. 

Before laying a stone, the architect or engineer should be satisfied 
that the strata will give equal resistance to the pressure that may be 
put upon them. 

Strata that are hard and soft are very dangerous. Even clay if 
mixed with boulders (which often happens) cannot be depended upon, 
unless they are removed, and means taken to equalize the ground on 
which the buildings are to be erected. 

Next to rock, no better foundation can be got than sand or gravel 
when dry. Hf wet, means should be taken to drain away the water ; 
but, if this cannot be done, large, flat-bedded foundation-stones of 
suflicient area, fairly dressed in beds and joints, and well put to- 
gether, will, as the load increases, secure a foundation that anything 
can be built upon. 

In my own experience I have often tested this, and particularly 
when building a bridge on a railway contract I had many years ago. 
This was an under bridge of considerable span, the girders being in 
the form of an arch, in segments of cast-iron, the security of which 
depended greatly on the permanent resistance of the abutments, or 
the bolts which held these segments together at their joints. In dig- 
ging for a foundation, it was found that the strata were very soft, 
being layers of sand and moss alternately, and to prevent failure I 
took the precaution to strengthen the foundation of the first abut- 
ment by driving piles to a depth of thirty to forty feet, with horizon- 
tal planking, on which the foundation-stones were bedded. Before 
building the second abutment, acting on the advice of a railway con- 
tractor who had had more experience than myself, I adopted a 
different plan, viz., to dig out the soft material to such a depth and 
area as secured an outward resistance to meet the pressure of the 
large-sized stones that were afterward put into the foundation, course 
after course, until the load pressed out the water, and so secured 
a foundation which was equally as strong, if not stronger, than the 
first. 

Where the strata are unequal or not to be depended upon, I know 
of nothing better than a good bed of concrete, certainly not less than 
three feet thick, and no architect should neglect this where there is 
the slightest doubt as to the sustaining character of the ground. 
This is always necessary in erections of different heights, and is 
particularly required in churches and other buildings where the spire, 
tower, or other elevation bears more heavily on the foundation than 
the walls which abut upon them. And, in addition to this, and to 
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make sure, I would have extra courses in the foundation of the higher 
and heavier portions, as in the hurry with which we build now-a-days 
every precaution is necessary. ‘The same care should be taken with 
regard to oriel-windows or projections which do not go to the full 
height of the building, and consequently have not the same pressure 
on the foundation. 

The walls to which these projections are attached should not only 
be well founded, but the tie or bond which unites the one wall to the 
other should be left free on the upper beds, so as to allow for the 
subsidence of the heavier wall without causing the fractures so often 
seen where this precaution is not taken. 


2. How to place Stone in the Building so as to secure the greatest 
Strength and Durability. 


Before saying anything as to the various kinds of work put upon 
stone, or the modes of building, let me state that for durability all 
stones should be laid on their natural beds, especially such as are 
highly stratified. All stones, however compact in their nature, have 
a line of fracture, which the quarryman or hewer can easily detect; 
and although there are a few stones, such as the Liver Rock of Craig- 
leith, Binnie and Redhall, which show little lamination, and may be 
used with the natural face exposed, the use of stone in this way 
should be the exception and not the rule. 

Another consideration in the use of stone for important buildings 
is that of having it quarried, stored, and seasoned for some time be- 
fore being hewn and placed in the walls. By these means the natural 
sap is allowed to evaporate, and the stone tested as to its quality. 
This would add to the cost; but the money would be well spent if 
this precaution prevented the wasting of stones from the rains, frost, 
or atmospheric influences which, especially in our cities, soon act on 
the surface of a newly-quarried stone. 

Stone that is quarried the one day and built-in the next is ina 
green state, and unfit for use. It is not in condition —it is at its 
weakest; its pores are open and ready to absorb not only moisture, 
but the gaseous and disfiguring influences which tend to its destruc- 
tion. Every hewer knows that to get a polished surface on a stone 
that has lain for some time is very different from what he gets on 
one fresh from the quarry, and this of itself should be sufficieat evi- 
dence to warrant the precaution I have recommended, which is to 
thoroughly season the stone before using. 

To know what good stone really is, and how it can best be used, the 
architect who practises in this city, or the student, has not far to go 
to see not only the most durable stone, but also variety of masonry, 
as exemplified in such as Holyrood, Heriot’s Hospital, and the resi- 
dential buildings of the Old Town, erected centuries ago; or turning 
to the modern buildings of the New Town, stone of equal durability 
and variety of masonry, as shown in the polished work of the better 
class of buildings of the terraces, crescents, and squares, such as 
Royal Terrace, Randolph Crescent, Moray Place, or Charlotte 
Square; while in George Square, Gilmore Place, Thistle Street, 
Rose Street, or Jamaica Street work of a cheaper kind has been 
adopted, all which are not only instructive, but interesting, in 
showing what masons could then do in erecting buildings that have 
stood the test of time, which makes no mistake in exposing what is 
good or bad in many things besides the art of building. My next 
consideration is — 

3. How to use Stone in laying a Good Foundation. 
In my paper on “ Building Stones” I gave the result of some ex- 


eriments in testing foundation-stones for the chimney of the Edin- | 


urgh Gas Company, and the result of these experiments proved to 


my mind that as you enlarge the area of the stone a greater propor- | 


tion of resistance is gained, and that a laminated stone, such as 
Hailes, would increase in strength according to its surface more in 
proportion than that of a Liver Rock stone, such as Redhall or 
Craigleith. 

I notice this more particularly to show that a soft stone, if lamin- 
ated, of large area, fairly dressed on the beds and joints, and bedded 
on what I would call a swimming bed of mortar, so that every.por- 
tion of the surface of the stone would get a fair share of the work it 
had to do, need not be rejected. 

Foundations should have the courses of sufficient breadth to admit 
of scarcements on either side and all round, so that the wall, pier, or 
pillar resting thereon may have a good footing, and equal resistance 
through and through to prevent sinking. I have known, from the neg- 
lect of this, worse than subsidence happen, owing to the foundation- 
courses being filled with ordinary rubble in the centre, which, yielding 
when the pressure came, brought down the building, involving not only 
loss of life and property, but questions of responsibility that had to be 
settled in a court of law. 

The subsidence of the walls of a building occasioned by a bad 
foundation or inferior work above does not show itself all at once — 
it takes time to tell whether the foundations have been well or ill 
laid upon an unyielding strata, badly bedded stones, or a faulty con- 
struction; but once it does begin to fracture, the unequal, and what 
I would call the unfair, strain that is thrown upon other portions soon 
leads to serious consequences. 

4. How to use Stone in the building of Retaining- Walls. 

The chief object here is to build so as to lean to and resist pressure 
from behind. To do this satisfactorily the excavations should be 
dug deep enough to secure the resistance necessary to meet the 
thrust when it comes; the walls should be built of the largest ma- 





terial that can be got, and bedded at right angles to the batter on 
the face. Small-sized stones in such a wall are useless. Heavy ma- 
terial, well dressed and bonded together, so that when the pressure 
comes — in most cases suddenly— every stone will be ready to take 
its fair share in preventing an overthrow — that is what is wanted, 
not small-sized material which has no time to bond and get that unity 
of resistance which such a structure requires. 
5. How to use Stone in the building of Rubble. 

Of walls built there is a great variety. Enduring walls of common 
rubble masonry or walls built with stones of irregular shape as they 
come from the quarries, if well put together, well dressed, well 
knocked to their bed, and built from front to back, so as to bond and 
get them to work together, may be built; but if, on the other hand, as 
is too often the practice, such work is done by running up one side 
of the wall before the other, without bonds or ties, such as are re- 


| quired to unite the whole, then nothing but failure can be the result. 





There is another kind of rubble of which we have some admirable 
examples in the city — that is coursed rubble. ‘This work was done 
entirely with the piened hammer, without chisel mark of any kind; 
and when well bonded and backed, walls of the most enduring kind 
were got. 

Where what is called squared rubble is adopted, with ordinary 
rubble for backing, the practice of running up the outer face should 
not be allowed. No worse masonry could be built than this, 
and it is to be regretted that so much of this kind of work is 
being done in our city. It is not only bad in itself, but leads to our 
younger masons being trained in a most objectionable style. 

Speculation in building, where cost appears to be the first considera- 
tion, has led to much of this same kind of work, although I am by no 
means sure but that there is something else to be blamed, and that 
is, that many of our masons have not been properly trained, owing 
greatly to their being allowed to break their indentures, and not 
serving their full time of apprenticeship. 

Masons were better trained when it was more the custom than it is 
now of indenturing apprentices for a term of years, usually five. 
Three were devoted to the art of hewing, and two to the art of 
building. When the term expired it was usual for the master to at- 
tach a certificate to the indenture stating how good an apprentice he 
had been, and his qualification to take his place as journeyman; and 
he was proud of the document as showing what lhe was and what he 
could do. This was a good custom, and one which 1 would like to 
see revived by the masters or workmen’s unions whose interest it 
should be to have well-trained men in their ranks. 

In specifying rubble-work architects should be careful in making 


clear the kind of work they require, as many questions have had to be 


_ settled in court which might have been avoided if more clearly de- 


scribed, or if, what is better still than any specification, the kind of 
work was shown to contractors before estimating. 
There are so many different kinds of rubble, such as common, squared, 


| random, hammer-dressed, nidged, and pick-dressed rubble, and rub- 





ble where the stones are limited in length, height, and breadth of 
bed, which comes to be a puzzle to the mason, if specified for walls, 
such as I have seen built in this city. These should be made per- 
fectly clear by the architect by sample, so as to prevent after disputes, 
and show exactly how the stone is to be treated. 

Another kind of rubble which was much in vogue when the houses 
in Moray Place, ete., were built, as shown in the back walls of 
the same and also in the front of the older houses in George 
Square and Gilmore Place, was that of coursed rubble. As the term 
indicates, the stone was taken from the rubble, squared and faced 
entirely with the cairn hammer I have before alluded to, and it is 
well to notice from these examples how shapely and well done the 
work is—some of it brought to a surface by squaring the stone so as 
to show the natural face, and others by using the piened hammer for 
dressing off any inequalities, and bringing it more within the term 
of what we call “ nidged ” work, only with much less labor than that 
required for this more costly style of masonry. 

(To be continued.) 
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Tue lower part of stone, the second story of tile and rough-cast 





Iron Curtain For THEeatres.— Herr Hajek, of Aussig, constructs 
his fire-proof curtain of corrugated sheet-iron, and in two parts, divided 
horizontally. ‘The portions are attached to the ends of two chains or 
iron-wire ropes, one on each side of the stage, passing over grooved 
pulleys. The upper portion, which rises above the proscenium-open- 
ing, is slightly heavier than the lower, which sinks below it, so as to 
facilitate the closing in case of danger; while in opening, the resistance 
to be overcome is only that due to the difference in weight between 
the two portions.— Journal of the Society of Arts. 
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THE HISTORY OF THE NEWLANDS MILLS CHIMNEY, 
BRADFORD, ENGLAND. 


WROT IRON GATE. NE of the witnesses at the inquiry 
MDARCY Arcy'T, mom held by the coroner of Bradford 
ps, ee relative to the deaths of the fifty- 

te CAZL7 LAS ARMJEOLS, four persons by the fall of a chimney 
Siete F205 at. the Newlands Mills, was Mr. Wil- 
liam Moulson, a member 
of the firm of Messrs. 
John Moulson & Sons, 
builders. He said that 
about the beginning of 
May, 1862, his firm hada 
contract with the late Sir 
H. W. Ripley and Mr. E. 
Ripley, for the erection 
of achimney at Newlands 
Mills. No plans or speci- 
fications were drawn up 
when the contract was 
taken, but before com- 
mencing the work he had 
some conversation with 
Sir H. W. Ripley, and 
was asked to give a ten- 
der for a chimney 80 
yards high, with a 9-foot 
flue, a base of 24 feet, two 
courses of footings, and a bed of concrete two feet thick at the 
foundation. The footings were to be 28 feet square and 12 inches 
thick for the first course, and 26 feet square and 12 inches thick for 
second course, and the chimney was to be built in all respects like 
the chimney that had just been completed at the Bowling Dye 
Works. He was also requested to give an alternate tender for a 
chimney with a 10-foot flue, a 26-foot base, and a height of 80 yards. 
No written particulars were given to him, and he made out the ten- 
der before leaving the works at Bowling. He was instructed to go 
on with a chimney having a nine-foot flue, the amount of the tender 
being £942 5s. 10d., exclusive of the coping, which he estimated at 
£40. Sir Henry said that he would instruct his architect, the late 
Mr. Andrews, to make plans, and have the ground laid out where 
the chimney was to stand. Subsequently some conversation took 
place about the foundations. Sir Henry Ripley suggested that five 
pits should be sunk to the coal workings—the better bed coal which 
at that point was usually 2 feet 6 inches thick. The centre pit was 
to be 9 feet in diameter, and each of the corner shafts 6 feet. 
Thomas Pitts was to be asked to give a tender for the sinking of 
the pits, and the packing was to be done by day work and material. 
He himself agreed with the suggestion that these were necessary 
steps. His uncle, the foreman of his firm and a practical man, as- 
sisted, he thought, at the deliberations. On May 22, 1862, the 
tender was obtained from Mr. Pitts, and immediately afterwards 
the site of the chimney was selected, in the presence of Sir H. W. 
Ripley, the architect, Mr. Andrews, and the clerk of works, Mr. 
Morforth. An indented portion of the ground being observed, it 
was uncovered, and an old shaft, apparently used for getting coal, 
was found. The shaft was 8 feet by 6 feet, and Sir Henry suggested 
that it should be used as the central pit. Mr. Andrews, Mr. Pitts, 
and himself considered that this would be safer if used for the cen- 
tre pit than for the corner pits, and orders were at once given for 
opening the shaft and sinking to the bottom, before the other shafts 
were begun. Pitts would at that time be over fifty years of age, 
and he had not seen him for more than ten years. The shaft was 
opened. He did not go down, but his firm’s foreman did, as Mr. 
Pitts worked under their direction, being paid at the rate of 8s. a 
yard for the old shaft, and 9s. 6d. a yard for the smaller shafts. 
The packing was extra, and cost £95 14s., including the material. 
They then dug ont, under his supervision, the foundations for the 
chimney, 30 feet by 14 feet. Four cther shafts were sunk by Pitts, 
one at each corner of the site, each being six feet in diameter. The 
five shafts were afterwards filled with concrete, consisting of Skip- 
ton lime, broken stone, engine ashes, and sand, all blended together. 
The material was tipped into the shafts from a stage as hot as was 
practicable, each shaft being filled alternately. There was, he 
thought, no pounding or ramming of the concrete, which was nearly 
liquid, and almost levelled itself by the drop. Men were, however, 
sent down to level it. When the shafts were filled, a bed of concrete 
2 feet 6 inches thick was placed over the whole area of the chimney’s 
foundation, which was 30 feet square. Foundations were then 
placed apon the concrete, the first course being of sound rag stones, 
28 feet square. The joints were made up with good lime-mortar 
and levelled. A second course of similar footings, 12 inches thick, 
crossed the joints of the first course. ‘The stones were faced and the 
joints filled up with mortar, bedded off and levelled. He did not 
think that Mr. Andrews was on the spot just before building was 
begun, but the clerk of the works was there daily, and had an op r- 
tunity of seeing the levelling. This was done by the men who rad 
assisted at the foundations, Mr. Illingworth being the leading man. 
The clerk of the works, Mr. Morforth, was very particular, and 
used a spirit-level. The same person expressed an opinion that 
both the fire and red-brick work agreed upon was too light for the 
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chimney. They consuited about it, and he concurring in the opinion, 
Mr. Morforth decided to speak to Sir Henry Ripley on the subject. 
He advised that it should be built either with dressed insides in- 
stead of backing, or with solid red-brick for the inside of the chim- 
ney. Sir Henry came on the same day, and had some conversation 
with Mr. Morforth, after which he was asked the difference in price 
between dressed insides and red-brick for the hearting. The dif- 
ference would be 4s. per cubic yard. Sir Henry Ripley said that he 
did not think it necessary to dispense with the backing altogether. 
“ Supposing,” he adde 1, “ we were to increase the thickness of the 
brickwork to eighteen inches half-way up the chimney, and then to 
diminish it to fourteen inches for the remainder.” Mr. Morforth 
replied, “I would rather have it the other way; but you, Mr. Rip- 
ley, have had a good deal of experience in chimney-building. I have 
had more experience in the building of brick ar and do not 
understand so much of stone.” He agreed with Sir Henry that the 
chimney would be strong enough with the alterations proposed. 
Thereupon it was decided that the erection should be proceeded 
with. Mr. Andrews was not present at that interview. ‘There 
never was any specification of the chimney prepared, so far as he 
knew; nor was there any specification for any one of the four chim- 
neys which his firm had built at Messrs. Ripley’s dye-works. ‘The 
drawings did not show the character of the structure. He frequently 
saw Morforth there, and he did not hear him make any complaint 
about the work. Plenty of material was always kept at the place. 
The erection of the chimney was begun on July 11, 1862, and the 
work was continued till December. ‘The weather till then had been 
comparatively mild. From December the work was not proceeded 
with till February 28, 1863, in consequence of the state of the 
weather. During that time the top was wrapped up. The chimney 
was then a little more than forty yards high. ‘The panels and holes 
were not in the original design; but after the work had been begun 
and the erection had proceeded to the height of about ten yards, Sir 
H. W. Ripley desired to have some ornamentation, and designs from 
architects were obtained. Mr. Morforth ultimately brought a de- 
sign showing holes and panels to the office at the works, and said it 
was to be followed. Both witness and his father objected to it, as 
they believed it would greatly weaken the chimney, and they said 
that it would be better without them. Mr. Morforth said that Sir 
Hj. W. Ripley was very determined about having it ornamented. On 
the following day they saw Sir H. W. Ripley, and told him the 
chimney would be stronger without the panels; he smiled and said, 
“ You will have to do it my way.” ‘The whole of the panels and 
holes were built as the erection proceeded ; none of them were made 
afterwards. When the work was again begun, in February, 1863, 
there were no indications of subsidence or weakness. The work was 
continued till June 8, on which morning Illingworth, after plumbing 
it, said the chimney had gone over a little. The attention of Mor- 
forth was called to it, and he went to see the architects. In the 
afternoon the late Mr. Andrews came to the place, Sir H. W. Riple 
being also there. A number of men were immediately set to auk 
in clearing the foundations. Sir H. W. Ripley then gave instruc- 
tions for the whole of the chimney to be examined and plumbed ; 
and Mr. C. Woodcock and his assistants were engaged two days 
upon this work. He reported that there had been a slight settle- 
ment on the northeastern side of the foundations. Morforth sug- 
gested that a man named Woodman, of Manchester, should be sent 
for to straighten the chimney. This was done, and Woodman after 
examining it, said, “I can straighten the chimney and make it as 
strong as before.” He pointed out how he could do it, saying that 
he had by the same means straightened many chimneys. He 
said he should cut right through the chimney on the opposite 
side, and put in half an inch thinner course. Sir H. W. Ripley 
agreed to his doing this, and arranged that witness's firm should 
rovide him with labor and material with which to do the work. 
The operations were conducted under Woodman’s directions, and 
he selected the point at which the cuttings were to be made. By the 
first cutting the chimney was brought back half a yard, plumb d 
from the top. Woodman was well satisfied with this, and said that 
by another cutting he would be able to make it straight. A secord 
cutting was made about two feet above the first, which brought the 
chimney as nearly straight as possible. After the new masonry had 
been put in, it was discovered that two corners crushed down; and 
under Woodman’s directions these were cut out and replaced with 
new stone. Their account for labor and material in connection with 
the straightening of the chimney amounted to £144 0s. 10}d., which 
was paid by Messrs. Ripley. The work of erection was proceeded 
with, and the chimney was completed by the following November. 
During the progress of the work after the straightening there was no 
further subsidence. At that time he (witness) had had twenty 
years’ experience in building operations, and had had to do with the 
erection of many chimneys. He could not account for the subsidence, 
except that it might be caused by quicker drying on the south side. 
About three years after the sumekalee of the chimney they were 
employed to effect some repairs at it. Sir H. W. Ripley made the 
communication abont it, and was present when it was examined. 
The chimney was slightly cracked on the side opposite to that which 
had been cut. The cracks were on the northeast, east, and south- 
east sides. He then formed the opinion that cracks were caused 
by the oscillation of the chimney at the point where the courses had 
been thinned. The portions of the outer shell which were bulging 
were taken out and replaced. The work occupied about seven 
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weeks, and involved an outlay of £96 19s. 4d. The “hearting” was 
exposed by the removal of the outer shell and it appeared to be 
quite solid. No cracks remained in the chimney after these repairs 
were completed. There was no limit as to what was to be done to 
the chimney. The order of Sir H. W. Ripley was to repair the 
chimney thoroughly. It was done by day-work and charging for 
the material used. He did not know whether the interior of the 
chimney was examined; it was in use at the time. Since then he 
had not been called upon to execute any repairs to the chimney, nor 
had any member of his firm. He had noticed for some time that 
the chimney again leaned in the same direction: he first observed 
this five or six years since. He had noticed this when passing along 
Ripley Street. On December 13, last, he observed that it was lean- 
ing more than it had done previously since the straightening. He 
had heard it was intended to repair it, and went along Ripley Street 

urposely to look at it. ‘The chimney was then leaning eastward. 
The operation of straightening would break a number of the through 
stones. It was through Mr. Horsfall, one of the tenants, that he 
heard the chimney was to be repaired. Mr. Horsfall a week pre- 
vious asked him to examine the chimney and give a written report. 
He told Mr. Horsfall he could not do that unless he was requested 
to do so by Messrs. Ripley. 

By Colonel Seddon: When the chimney had been partly built, 
Sir H. W. Ripley expressed a desire to carry it to a height of 100 
yards; but after it had canted and Woodman had straightened it, 
orders were given to complete it as soon as possible, and the idea of 
making it 100 yards high was abandoned. As to the foundation, 
the wall of the old pit-shaft was allowed to remain. ‘The four shafts 
which were sunk appeared to have a firm surrounding of earth be- 
tween them and the centre shaft. The weight of the chimney would 
be between four and five thousand tons. ‘The concrete bed was 
quite hard before they began to build. No cramps were used in the 
foundations. He had known cases in which buildings had cracked 
in consequence of being upon old pit workings. He doubted whether 
the most careful packing of an old working would prevent the 
ground from giving way in some instances, even if the workings 
were at a depth of 40 yards. ‘The old pit shaft-was lined with dry 
wall-stones. It did not appear to be coming away. All the filling 
was taken out previous to beginning the operation of packing, which 
was started from the centre shaft. Originally the two flues into the 
chimney were 5 feet 3 inches. It was afterwards decided by Sir H. 
W. Ripley to have them 6 feet 3 inches. At the commencement 
the work was being done without drawings; but when the drawings 
were prepared it was decided on the alterations. ‘They had then 
got as far as the spring of the arch; and when the alteration was 
decided upon the work was pulled down again right through on that 
side. ‘That was on the northwest, and also a portion of the west 
face and adjoining angles. The whole of the new work was properly 
stepped or tied in; and no one could see there had been any altera- 
tions. Mr. Morforth ordered the alterations to be made as soon as 
the plans were brought; and he acted upon the instructions from the 
late Mr. Andrews, the architect. He did not know on whose 
authority Mr. Andrews acted in this matter. ‘There were not more 
than two openings into the flues, about a foot square. The same 
quality of lime was used throughout the work. It was Skipton 
dime. Doncaster and South Empsall lime were better for mortar 
ground in a mortar mill. Both these kinds of lime were much 
used by builders in this district in 1863. They were not dearer 
than Skipton lime. He was not aware that the main flue at the 
base now measured ten feet: if it did he should think it was the 
result of expansion by heat. He had never known an instance in 
which a 9-foot flue had been expanded by heat to 10 feet. He was 
not aware that the inside casing of the chimney had been altered 
since it was built. When the chimney was built there was a 3-inch 
cavity between the red-brick and the fire-brick; it was never in- 
tended to be a 6-inch cavity. ‘That was carried out all round the 
chimney to the height of 30 feet. He suggested that brickwork 
or inside wall-stones should be used throughout the chimney instead 
of packing. Sir H. W. Ripley suggested the method which was 
adopted, and he agreed with his suggestion ; but from his experience 
as a builder, he was of opinion that by using bricks or wall-stones, in- 
stead of packing, the chimney would have been much stronger. 
After what had occurred, he did not think that chimneys of that 
size should be built with packing. The weak point of such work 
was its evenness of character, and its being more likely to settle. 
The fire-brick lining was entirely independent of the common brick ; 
there were no ties between them. The fire-brick lining was finished 
off with red brick; there were some openings left, but the fire-brick 
had to support the red brick above. There would be an opening 
on each face about three inches square. ‘These openings were two 
courses high, and a half-brick in width. The fire-brick was laid 
with every fourth course in headings, and he thought that would be 
stronger work than if all had been heading courses. The red-bricks 
were laid in heading courses about every fifth course. The stone 
ties were built into the red-brick to the extent of about four and a 
half inches, and ran about half-way to the packing; corresponding 
ties ran from the outer case and overlapped the ends. There was 
not a bed of throughs extending all round. There was a through at 
every yard in height, making a total of 560 throughs; but more than 
this number were putin. In building they did not impose any re- 
striction as to the use of the throughs; where they would come in 
they were used. The photograph of the ruins (produced) did not 








show headers every fifth course ; there were eleven courses shown in 
which he did not detect any stretchers; it appeared as if they had 
been broken. He did not think that eleven heading courses 
would be weak construction in a confined place like that. It was 
not the usual practice to build so; and it would be no saving in the 
cost. He attributed these eleven courses being put in to inability 
to obtain the circle bricks, which were supplied by Messrs. Pearson 
& Son, Mill Lane. It would have been better if stretching courses 
had been put in them. ‘These heading courses were at the base of 
the chimney, and would have to carry the greatest weight. He be- 
lieved the heat in the chimney would cause great expansion in the 
inner lining. In the present day it was the practice in erecting 
chimneys to leave the fire-brick free at the top for expansion, and 
also to allow a greater cavity, which in this instance was three 
inches. The greatest expansion would be below; and the red-brick 
lining resting upon the fire-brick lining would be liable to be raised ; 
but he had not had any experience of that. He had known instances 
of chimneys being dislocated at the top, but he could not say whether 
it was due to a cause of that kind. He thought the force of the ex- 
pansion would be upwards, and must carry before it the lining rest- 
ing upon it. The same effect might result from the sinking of 
the packing, which was composed of ordinary rubble and ordinary 
mortar. There was no foreman or clerk of works whose sole duty it 
was to watch the work done at the chimney, so that stones might 
be laid on edge without his knowledge, and too many heading- 
courses might have been put in the brick lining. ‘There would be 
no advantage to this firm or to the workmen in doing this. As to 
the straightening of the chimney by Woodman, he thought the effect 
of the cutting would be to throw the weight of the chimney on that 
side, and he formed the opinion that it had been rocking from that 
point. The weight of the chimney, to a great extent, after the 
straightening, would be concentrated on the opposite side of the 
foundations. That was on the side on which it had been cut. If the 
foundations were at all shaky, the tendency would be for the chim- 
ney to go on the other side; and if so it would bring the base of the 
structure straight again. In that case the top of the chimney would 
lean in the opposite way, through having been cut. The effect of 
the straightening process would be to injure the masonry on that 
side, by the tearing and breaking of the throughs, which would 
loosen the mortar. This effect would be more above the cut than be- 
low; but there would be some injury done to the structure below. 
The two cuts were about two feet apart.— The Architect. 





A NEW METHOD OF TUNNEL BUILDING.! 
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ble, and there are rivers to cross that will 
Pyle not admit of being bridged, because a bridge 
(NG would obstruct navigation, and a tunnel is 
[TRING - the only alternative. 
(Ovanse. : As submarine tunnels are made now, they 
= are driven through the earth at a considera- 
Housel Men. ble depth below the bottom of the stream, be- 
SYPERIAIT cause there must be overhead a roof suffi- 
henany ciently strong to support itself and also the 
overlying waters during the process of con- 
struction. The great depth to which the tunnel must be carried 


necessarily requires either long approaches or steep grades. 

Some years ago I was led to inquire whether there might not be 
a feasible method of tunnelling through the stream, instead of going 
beneath it. From time to time I gave the subject more or less 
thought, and have arrived at what I believe is a practical solution of 
the problem. My plan is really a compromise between the ordinary 
submarine tunnel and a bridge; avoiding the great depth of the 
former, and not obstructing navigation liké the latter. In short, it 
is a tubular iron bridge, resting on the bottom of the stream, or in 
a trench dredged across the river-bed ; though, if navigation re- 
quires it, the trench may be deep enough to bring the top of the 
tunnel level with the bottom, the tunnel in this case being completely 
buried. The idea is to construct the tunnel on the bottom of the 
stream, whenever practicable; and to bury it only where it is nec- 
essary to avoid obstructing navigation, or where the strength of the 
current or the character of the river-bed may demand it. 

I will now explain briefly my plan for constructing such a tunnel. 
We will first suppose that the approaches to the tunnel are com- 
pleted, and that on each shore of the stream a proper abutment has 
been built enclosing in its lower part a short iron tube lined inside 
with brickwork, and having the dimensions of the proposed tunnel. 
The abutments will be constructed by means of coffer-dams, and 
when completed, the river ends of the iron tubes (which are really 
portions of the tunnel) will be closed water-tight with temporary 
wooden bulkheads. ‘The coffer-dams are then removed, and we are 
ready to begin the construction of the tunnel proper. 

The first step is to prepare the bed for it. If the tunnel is to lie 
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upon tlie bottom of the stream, the only preparation necessary will 
be to partly level its bed. If the tunnel is to be wholly or partially 
baried, a suitable trench will be dredged out in a line between the 
abutments. When required, the sides of the trench will be sup- 
ported by sheet-piling. ‘The tunnel itself is essentially a large tube, 
strengthened by ribs of angle-iron, and lined with brick. It is built 
in sections of 100 to 500 feet each, according to circumstances, the 
shortest sections being used where there is a strong current in the 
stream, or where the bed is of a quicksand nature and requires to 
be dredged out. On streams not over 500 feet wide the crossing 
may be effected with a single section. 

These tunnel-sections may be advantageously built on ways, near 
| the water, and when completed launched broadside, the ends being 
first closed water-tight with temporary wooden bulkheads. The 
brick lining may be partially laid before launching if it is deemed 
expedient. ‘The upper courses of iron plates are not put on until the 
interior masonry is completed. ‘They are then fastened down with 
screw-bolts, and the iron shell coated with asphaltum. The end rims 
or flanges of the sections should be of cast-iron, and so constructed 
as to fit accurafely, and should be provided with suitable screws for 
binding the sections together, and also with a rabbeted recess for 
| holding the temporary bulkhead. The section having been launched 
and the inner masonry completed, it is towed to the tunnel site, and, 
; flanked by large scows, is placed directly over the bed prepared for 
it. After the iron shell has received a heavy coat of asphaltum, the 
outer masonry is added, the section being now buoyed up by the 
scows. 

At some point, probably the centre, there should be a man-hole of 
suitable size, with an entrance-tube fitted to it long enough to rise a 
few feet above the water when the section is resting onits bed. This 
entrance-tube is removable, and is held in place by guys. 

Estimates that I have made show that a section so constructed, 
and of a size suitable for railroad purposes, would be about one- 
tenth heavier than its displacement of water. 

f On each side of the sections suitable guide-piles will be driven; and 
now, placing the structure as near as possible in such a position that 
its shore end shall be in a vertical line over the river end of the short 
section built in the abutment, we lower the section by means of suita- 
ble machinery to its bed. By means of the guide-piles, and various 
other mechanical devices unnecessary to mention, the two tunnel- 
sections are brought directly in contact, and are secured by large 
screws, or other appliances. It is intended that the rims, when fast- 
ened together, shall be water-tight. Concrete is then run down un- 
til the entire lower portion of the section is imbedded in it. The ad- 
joining bulkheads are now removed, the man-hole is securely and 
permanently closed up, and the entrance-tube taken off to be used 
with the discarded bulkheads on the next section. These bulkheads, 
it should be mentioned, are to be strongly braced on the inside. No 
water is introduced in joining two sections, except the small amount 
: enclosed between the bulkheads. The remaining sections are con- 
; structed and laid in the same manner. 
: If the tunnel is for a double roadway, there will be two of the tubu- 
lar sections, side by side, joined together by means of strong trusses, 
and there may also be a suitable communicating passageway between 
Pe the sections. 

The advantages claimed for this method of submarine tunnelling 
/ are: first, that a tunnel can be built at a much less depth than by the 
= mode, and will consequently have shorter approaches and 
ighter grades. Second, a tunnel can be constructed much more rap- 
idly than at present, as the various processes of approachi-making, 
dredging, section-construction and placing are intended to be car- 
ried on simultaneously. Third, the iron-work may be done at any 
point, however distant, provided there is water communication to the 
tunnel site; for tunnel-sections, with their strong bulkheads, are very 
buoyant, and are fully capable of taking an Atlantic voyage. Fourth, 
it will be cheaper, as there can be no caving in, and no breaks. 
Success is assured from the start. And lastly, it will be, in my opin- 
ion, a preéminently safe and durable tunnel. The strong iron shell 
prevents the possibility of a break or leakage, and the structure, 
when complete, is simply like a tunnel in homogeneous rock with the 
advantage of an iron lining. 
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PROPOSED BUILDING FOR THE AMERICAN 
7 : TUTE OF ARCHITECTS. 
New York, February 16, 1883 
IRCULAR of the Board of Trustees to 
the Members of the Institute in refer- 
ence to a proposed Competitive Exhibi- 
tion to take place at the Annual Convention 
in 1883, at Providence and Newport, Rhode 
Island, as authorized by a resolution passed 
at the Convention of 1882. 

o —_—— 

Dear Sir: You are invited to submit drawings 
for the above competition upon the terms, and in 
the spirit of the following 
REPORT OF COMMITTEE TO BOARD OF TRUS- 

TEES UPON A “‘ NATIONAL STYLE.” 
As a Committee of One to whom was assigned the duty of preparing a re- 
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port for the action of the Board of Trustees of the American Institute of 
Architects, relating to the instructions given them at the last Convention, 
concerning the fostering of an ‘* American Style of Architecture,” by an- 
nouncing various competitions to its members with a view to that end, I 
would report as follows: —. 

In my opinion the Board of Trustees cannot adopt in its entirety the re- 
sults of the debate upon this subject, viz: that a distinctively American 
style is probable, or even possible in the near future. Styles among civil- 
ized nations were born, not made to order; born, not new-tledged and com- 
plete, but gradually evolved from necessity and local circumstances, and the 
result is that which follows healthy growth and sound principles in construc- 
tion and ornamentation. Such styles have endured, and are worthy of our 
admiration and respect to-day, and it is a perfectly natural sequence that in 
our new country, peopled as it is from the old world — all its nationalities be- 
ing here represented — we follow precedent; and in the amazing hurry of 
our lives, find time only to adapt, if we do not adopt the result of the lessons 
so learned. Moreover, the times are changed, and we change with them; 
travel, in its more comparative ease and safety, ~ een the world’s high-ways 
and by-ways to us; steam, the telegraph, and illustrated books all tend to 
make the world’s architectural history an open page for us to read and use 
to our own advantage. In this way, while we have gained in information, 
we have lost the concentrated energy that animated the builders uf the olden 
time, and are apt to fall into the danger of ever seeking some new thing. 
Hampered by no traditions, we pick and choose here and there, and mould 
and adapt to our own uses, ideas of ornament and construction that may or 
mity not be suitable to the every-day needs of our intellectual life, and our 
practical surroundings. 

Bat out of this no distinctive ideal of any style that can be called national 
has yet been evolved. Our students have either been educated abroad, or 
instructed here by professors who are imbued with ideas so gained, and 
whose models and text-books refer rather to the past than to the future. 
Our Colonial architecture was of course an adaptation of old-world ideas, 
often in a new form of construction, and was in so far, a new departure, 
Gradually, the fact of timber construction being a necessity in extending the 
means of rapidly housing an increasing population has developed a ver- 
nacular style, which having no artistic merit at first, or, indeed, until re- 
cently, has at this present a decided charm in its best type; that of the 
country-house, both in its artistic effects, and its completeness in domestic 
comfort, without being a servile copy of anything known wo us in books or 
illustrated magazines, and is owing to the best efforts of our architects hav- 
ing been put forth in that direction. 

Ruskin defines architecture as a “political art,” and therefore its highest 
development is to be found in cities, where wealth gives the means, and the 
highest type of intellect, its impetus; and it is here that the greatest failures 
are apparent by their conspicuousness. The contrast between the cities of 
this new country and their prototypes, is not one that causes any compla- 
cency on our part as far as their architecture is concerned; and vet we have 
the same starting point, viz: that of sound construction and true principles 
of design, avoiding flimsiness on one hand, and extravagance on the other. 
The question therefore arises, keeping these kinds in view, can we graft 
upon the necessities required by local circumstance and honest truth in con- 
struction, any new principles of design that may eventually be called 
*“* American ?” 

The attempt to answer this question has been decided for us, for the time 
being, in the instructions given the Board of Trustees as the result of the 
debate in the last Annual Convention; the end will show whether those in- 
structions were wise, and whether the consequence will be one of which 
American architects will be proud. : 

With the above end in view, it is desired that the Board of Trustees pre- 
sent for open competition among its members, a problem, or series of prob 
lems, to be worked out during the ensuing year, and the design submitted 
to be exhibited at the next Annual Convention. 

To remove the problem decided upon from the realm of the ideal, and to 
make it eminently practical, it may not be amiss here to announce that the 
nucleus of a building-fund has been started through the generosity of one of 
our Fellows, for a building in New York City, to be the official home of the 
American Institute of Architects, and for all its members. This building 
should contain a suite of rooms for that purpose, one of which should be 
sufficiently large to serve for lectures, conventions, meetings, exhibitions, 
etc. In addition, a parlor of moderate size, a library and a reading-room; the 
rest of the building should be designed with such ample office accommoda- 
tions for architects and other tenants, with stores and warehouses on the 
lower floor, that the rental would free the Institute from all such expense. 

The lot should be a corner one, say 50’ x 100’, the longer side facing the 
south; the shorter one, the west. Entrances may be on either street. 

The competition will be hampered with no instructions as to material, de- 
sign or arrangement other than the above, and is, of course, to include all 
necessary safety-appliances and conveniences, sanitary heating, ventilation 
and plumbing. 

Fire-proof construction is to be desired. The fact that the records of the 
Institute have just been exposed to the great danger of fire in the building 
lately occupied by the Secretary, renders the question of fire-proof qualities 
a very serious one. The Institute is now burned out, and the records, 
mee pamphlets and photographs seriously injured, if not partly de- 
stroyed. 

The rental of the proposed building must be based upon the average rates 
in this city, viz: from $1.25 to $1.50 per square foot of occupied floor-space, 
and it is a necessity that this must cover the object named, viz; that of giv- 
ing the Institute its accommodations free of the ordinary expense of rent, 
etc., where rooms are hired, and possibly render the Institute self-supporting 
in due time. Designs should at least show plans of floors and two elevations, 
at a scale of one-eighth of an inch to the foot. The designs submitted to be 
forwarded to the Committee of Arrangements for the next annual Conven- 
tion. 

The Board of Trustees reserve the right to publish such designs as they 
see fit, without prejudice to the others. 

This, therefore, is the problem offered to those members who participated 
in the debate which resulted in the above instructions to the Board of Trus- 
tees, and all others who are interested in the subject, viz: the development 
of an “ American Style’’ of architecture. H. M. Concpon, Committee. 

February 15, 1883. — Report (amended as above after second reading) 
adopted, and ordered to be printed for circulation. 


44 Exchange Place, New York, A. J. Buoor, Secretary. 





MONTHLY CHRONICLE. 


Ferrvary 1. Explosion of a powder miil at Acton, Mass. No lives lost. 

February 2. Walker County Court-House, at Lafayette, Ga., is burned. 
All the county records are destroyed. 

February 4. Earthquake shocks at Murcia, Spain; Agram, Hungary; 
Wolfborough, N. H.; and Kalamazoo, Mich. : 
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February 4-18. Severe floods at Cincinnati and other points in the Ohio 
Valley, reaching the highest point on record on the 14th. 

February 5. Fire in Mt. Morris Theatre, Third Avenue, New York, be- 
fore the performance. c 

Earthquake shock at Bloomington, Ill. f : : 

February 7. Main building of Hzmlin University, near Minneapolis, is 
burned. Loss $65,000; the one hundred and twenty pupils escape uninjured. 

February 8. The Royal Opera-House at Toronto, Can., is burned, Loss 


75,000. 
February 13. The Cincinnati Southern R, R. depot is undermined by the 
flood and falls, causing loss of at least four lives. 
February 16. A mine at Braidwood, Ill., is flooded, drowning seventy 
men. 
February —. New Theatre at Altarad, Hungary, is burned. 
February 20. Floor of a hall at Thrasher’s Corner, Ont., Canada, falls 
during a political caucus. Many burt, no one killed. 
Fire in a Roman Catholic Parochical School on Fourth St., New York, 
causing a panic resulting in the death of seventeen children. 
February 27. Earthquake at Newport, R. L. 





BLASTING WITH QUICK-LIME. 
PHILADELPHIA, February 27, 1883. 
To rue Epirors or THE AMERICAN ARCHITECT : — 
Sirs, — Can you give me any information in regard to the prepara- 


tion of the quick-lime cartridges mentioned in your issue of Feb- | 
ruary 24th? I would like to have them tried in some very awkward | 


places where I am engaged in getting dimension stone from an old 
quarry, and oblige, Yours faithfully, T. Roney WiLLiAMson. 


[SrE American Architect, Vol. XI, p. 191, and Vol. XII, pp. 80 and 130,— 
Eps. AMERICAN ARCHITECT. ] 





COPYRIGHTING DESIGNS. 
LonG BRANCH, February 22, 1883. 
To THE Eprrors OF THE AMERICAN ARCHITECT : — 
Gentlemen, — Would you kindly say if I can protect my plans 
from being used by unprincipled parties by registration with the 
Librarian of Congress, or under the patent law. What I wish to 
know is, and what must interest the profession generally, can I pro- 
tect my designs, say for a cottage, and prevent others from copying 
and executing same? I have had to do with some mean pirates in 
this particular, and would like to know my rights in the matter, if 
any. Yours truly, J. T. 
[Ir is practically impossible to protect executed architectural designs. 


The drawings may be copyrighted, but a very small variation from the origi- 
nal is sufficient to evade the copyright.— Eps. AMERICAN ARCHITECT. } 





CALCULATING GIRDERS. 
ILLINOIS INDUSTRIAL UNIVERSITY, CHAMPAIGN, ILL., February 23, 1883. 
To THE Epirors OF THE AMERICAN ARCHITECT : — 

Gentlemen, —It gives me pleasure to find that the essay on 
“Girders” has aroused some interest in the subject among the pro- 
fession, as evidenced by the criticism contributed by “J. W. P.” to 
your issue of February 10. 

Your correspondent should not forget the statement of the object 


and plan of the essay, made on page 157, Vol. XII: “ To collect these | 
formule and methods, show their relation to each other, and to put | 


them into convenient form for the use of the architect or draughits- 
man, using the simplest possible methods, is the object of this essay.” 


It was considered that this precluded any elaborate discussion of | 
nice theoretical points, which are very interesting and useful in their | 
wae sed place, and suggestive to those possessing the requisite pre- | 
iminary knowledge of the higher mathematics, and also limited the | 


mode of treatment of the subject to the development of a general 
method, which could be safely entrusted to the use of any draughts- 
man of average ability, possessing sufficient perseverance to master 
it thoroughly. In such a case, a method giving a slight excess of 
strength is certainly to be preferred to one more complex, which re- 
duces the margin of safety to its lowest limit, and also introduces a 
much greater liability to error in its application. 

Again, the coefficients employed in the formule for the resistance 
of materials are mostly obtained from experiments on carefully-se- 
lected specimens of small size, and the recent experiments of Profes- 


sor Lanza on full-sized wooden beams and columns show that the | 


real factor of safety is much smaller than is generally supposed. 


Until these questions relating to the actual strength of materials | 
have been settled by exhaustive experiments, which will probably | 


cause as much change in values and formule for other constructive 
elements, as did those of Bouscaren, Clarke, and Laidley, in the 
formule for wrought-iron columns, it is certainly preferable for the 
architect to be sure to err on the side of safety. 


It is a common experience that close attention to minute theoreti- | 


cal points is apt to induce a belief that the results obtained are ex- 
tremely accurate, entirely neglecting the real and far greater sources 
of error in the formule or methods. Just as if a surveyor, measur- 
ing angles to the nearest quarter-degree, were to employ seven-place 
logarithms in working out his calculations, and then pride himself on 
the accuracy of his work. 

I. Your correspondent appears to advance the idea that if a beam 
be proportioned to resist the bending moment acting at the different 


points of its length, it will resist the shear also; that is, that the shear | 


does not assist the bending moment in the destruction of the beam, 
if this takes place. 
If a beam of uniform resistance be designed, and its section be 


made, if possible, of such form that all the fibres are strained with 
equal intensity, and that they are all under their maximum safe 
tensile or compressive strain, it is evident that these same cannot be 
safely relied upon to resist the shear also, any more than a post sup- 
porting its maximum safe load could be safely subjected to a con- 
siderable transverse pressure. 

This may be more clearly seen by taking the case of a bridge-truss 
with parallel chords, which may be considered to be a solid plate- 
girder with an infinitely thin web, upper and lower flanges, and with 
yertical and diagonal stiffeners, or web-members. The bending 
moment is entirely resisted by the upper and lower chords, and the 
shear is transmitted to the abutments by means of the verticals and 
diagonals, since the actual longitudinal strain on any web-member 
equals the shear at that point of the truss, multiplied by the secant 
of the angle between the member and a vertical. (Burr’s Strains in 
Roof and Bridge Trusses, Ed. 1882, page 7.) If the diagonals were 
omitted, the verticals would still keep the chords at the proper dis- 
tances apart, but no one would suppose the truss would stand for an 
instant. 

(See Encyclopedia Britannica, ninth edition, Vol. 4, page 258, for a 
very clear demonstration of this point by Professor Fleeming 
| Jenkin.) 
| Again, if a beam be supported at the ends and loaded in any man- 
| ner, we find that the bending moment = 0 at each end. Conse- 
| quently, if a beam of uniform resistance be designed, just sufficient 
to resist the bending moment acting at each point of the length, its 
area of section at the edge of the abutment would = 0. Yet an 
| “additional area”’ must be provided at those points, suflicient to re- 
sist the shear acting there, and which may be correctly obtained by 
the general formula for shearing on page 192, Vol. XII, since the 
intensity of the shear is uniform over the entire section, because no 
bending moment is acting there. It is also evident that an “ additional 
area’ must also be added at each of the consecutive sections towards 
the middle of beam, to that required by the bending moment, for an 
indefinite distance from the edge of the abutment, depending on the 
arrangement of the loading and the form of the section. (For exam- 
ples of this addition, see Rankine, Civil Engineering, page 259, 
Figures 142 and 144.) 

It appears to me that the true explanation of this case is the fol- 
lowing one : — 

Suppose a beam of uniform resistance and any form of section to 
be designed, the dimensions of the consecutive sections to be deter- 
mined by the respective bending moments acting at them. Also, 
that the load be concentrated at a point midway between the abut- 
ments. ‘The shear will then be uniform between that point and each 
abutment, practically requiring a uniform area of section to resist it 
at each of the consecutive sections, provided that the forms and pro- 
portions of all sections of the beam are similar. The fibres of each 
section are strained by the bending moment itself in proportion to 
their distances from the neutral axis of the section. Suppose that 
of each layer of fibres, parallel to the neutral axis of the section, a 
portion are strained to their maximum safe limit, or the same as the 
most distant fibres of the section, and that the remaining fibres of 
the layer are not strained at all, but may be relied upon to resist a 
portion of the shear acting at that section. We may say that these 
| last fibres compose, for the entire section, a “remainder area,” which 
| resists the shear acting there. It becomes evident that, according to 
the form of section, the length of the beam, and the arrangement of 
the loading, this “remainder area” may either be in excess of the 
required amount, equal to it, or less, at the centre of the beam where 
the bending moment and dimensions of sections are greatest. Also, 
that as we pass towards either end, the sections diminish with the 
bending moments, while practically the same “remainder area” is 
required, because the shear is constant. Consequently, at that point 
where the “ remainder area” equals the required area to resist shear, 
we must commence to add sufficient area to the consecutive sections 
to make up the deficiency, and we have just seen that the entire 
shear area must be added at the ends, because there the section and 
remainder area are each = 0. 

Again, suppose that the load be as before and remain constant, 
| but the clear length of the beam be diminished. The remainder area 
of the middle and largest section will become equal to the required 
shear area, at some limiting length of beam, and if the length be 
further diminished, the remainder areas of all the sectioms become 
smaller than the respective shear areas, and additional area must be 
added to every section to make up the deficiency. 

The same reasoning is true of any form of loading, though the 
shear and shear area will then be variable and not uniform through- 
out the entire length of the beam. 

It is very evident that the practical application of this process in 
designing a beam or girder would prove to be lengthy and quite la- 
borious, and that the small saving of material possibly obtainable 
| would rarely compensate the architect for the time required, above 

that necessary for the application of the method given in the essay 
| on girders. 
{ Moreover, Rankine’s formula (referred to by J. W. P.) is not em- 
| ployed by engineers practically, who are certainly thoroughly alive 
| to any possible and probable saving in material and cost. 
Rankine says: (Applied Mechanics, page 341.) “When a beam 
| consists of strong upper and lower flanges or horizontal bars con- 
| nected by a thin vertical web or webs, like the wroughtiron plates 
girders to be treated in a subsequent section, the shearing force is to 
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be treated as if it were entirely borne by the vertical web or webs, 
and uniformly distributed. 
Professor Fleeming Jenkin says: (Enc. Brit., Vol. 4, page 265.) 


certainly best to be sure first, that our construction is absolutely safe, 


“The value of M, the bending moment, must be calculated for a | 


sufficient number of cross-sections of the beam and for various dis- 
tributions of load. . . . The maximum shearing stress must next be 
calculated for each of the above sections. ... The engineer can 
now compute the number of square inches, Sc and St, required at 


each section consistently with the factor of safety he chooses to em- | 


ploy... . (to resist the bending moment M.). . . . The web will 


next be designed by giving it such a thickness as will, with the depth | 


already fixed, supply the number of square inches required to reduce 
the stress per square inch to the safe or proof shearing stress.” 

Professor Wood says (Resistance of Materials, pages 196 and 
197): 

1. That for a beam supported at ends and loaded uniformly, if 
of uniform breadth, its upper and lower edges will form an ellipse, 
ends tangent to verticals through edges of abutments, with reference 
to bending moments only. 

2. That for shear alone, “if the resistance to transverse shearing 
varies directly as the transverse section,” the beam would be com- 
posed of two triangles, whose vertices are at middle of beam. 


afterwards making it as economical as possible. 

The writer has little faith in the application of theory to difficult 
problems in construction, unless it be based upon and corrected by 
the results of trustworthy experiments. Yours truly, 


N. Currrorp RIckEr. 








NOTES AND CLIPPINGS. 


Tue Castte or Marsure.—The ancient castle of Marburg, near 
Cassel, in Germany, is being restored by the order and at the personal 


| expense of Emperor William. The castle, which was built in the 


3. That “ practically the two cases may be combined by adding the | 


ordinates of the triangle” to those of the ellipse. 
(This is exactly the method given in the essay.) 
4. That “theoretically, I do not see how they can be combined, 


since the conditions established are not only independent, but are , 


not simultaneous. Each question furnishes a determinate equation. 
One is an equation of moments and the other of forces. ‘The practi- 
cal solution above suggested, doubtless gives an excess of strength at 
all points, except at the ends and middle; for by increasing the 
depth we increase the moments of resistance, and probably add more 
than is necessary to resist the transverse shearing, since that is 
greatest near the neutral axis where the strain from moments is 
least.” 

When girders are of uniform cross-section throughout, as is usually 
the case when made of wood or wrought-iron, the effect of shear 
may be neglected in many cases, especially when the arrangement of 
the loading is a continuous one, whether uniform or not. ‘Then the 
dimensions of section are determined by the maximum bending mo- 
ment, at which point the zero shear is also found. The “ remainder 


area” increases from that point towards the ends much faster than | 


the area actually required to resist the shear. 

The preceding certainly shows that the method given in the essay 
on girders is either identical with that employed by the best authori- 
ties, or at least is as economical, and that to employ the method sug- 
gested by Rankine would not be practicable or profitable. 

Those wishing to study that view of the subject suggested by “J. 
W. P.” will find an excellent graphical method of treating it given 
in Clarke’s Principles of Graphical Statics, page 123, et seq., which 
is more easily applied than the analytical method of Rankine. 

II. Obtaining area of “ Inertia” Figure. 

The method given by “J. W. P.” had been considered, but it was 
thought that the one given would, on the whole, be less liable to lead to 
error and mistakes in its application, and would be sufficiently exact 
for all practical purposes, if the horizontals were taken reasonably 
near each other. 

Your correspondent does not appear to notice the following points, 
which would occur in making a practical application. 

1. The equilibrium-curve coincides with the tangents above and 
below the horizontals drawn through the top and bottom of section. 

2. Practically, it is most convenient to make the distance between 
horizontals equal to some convenient fraction of an inch, which may 
or may not be commensurate with distances from horizontal through 
centre of gravity of section to top and bottom of section. 

3. If commensurate, the method is admitted to be correct. If this 
be not the case at either top or bottom, the extreme ordinate at that 
side would fall outside the horizontal through top or bottom of 
section. 

4. No area is added thereby or error incurred, other than that re- 
sulting from considering the curve to be a polygon of small sides. 

If “J. W. P.” will draw the section full-size and take the hori- 
zontals not over one-fourth of an inch apart, I do not believe that he 
will be able to detect any difference in the results obtained by his 
method and those of my own. 

The examples worked out in the essay were given as examples of 
the application of the method, rather than specimens of minute ac- 
curacy, for they were executed somewhat hastily, and errors may 
occur in them. They were only drawn at one-third full-size, and the 
horizontals were taken one incl apart. 

III. Wooden girder composed of two timbers, one above the other. 

Since no reliable experiments have yet been made to determine 
the relative strength of double wooden girders, and those of a single 
timber of the same section, keyed and bolted as described, so far 
as I am aware, it would certainly be presumption on my part and a 
mere exercise of judgment or guessing, to assume a numerical value 
for this ratio. Consequently, it has been thought preferable to as- 
sume that the gain resulting from keying and bolting the two tim- 
bers together should be considered as offsetting the loss from cutting 


- the timbers for keys, bolt-holes, gains for ends of joists, etc. I have 


no doubt that there is a considerable excess of strength, but it is 


thirteenth century, is a splendid remnant of the old Gothic architecture 
and filled with numerous and precious historical and artistic reminis- 
cences. It was the residence of the princes of Hesse until 1604; in it Philip 
the Magnanimous was born, and there, at his instance, occurred the re- 
ligious debate between Luther, Melanchthon, Zwingli, Oecolampadius 
and others. In the still habitable portion of the castle are kept the 
state archives of Cassel, Fulda and Hanan, which contain, besides 
valuable documents relating to the time of the Reformation and the 
Thirty-years’ war, the ancient Carolingian annals since 752.— Exchange. 





Axcient Mope or Baxkrne Watis.— Among the recent discover- 
ies at Hissarlik by Dr. Schliemann are the remains of buildings which 
he supposes to have been temples. The walls are respectively 145 
metres and 1.25 metres thick. Nothing, he says, could better prove 
the great antiquity of the buildings than the fact that they were built of 
unbaked bricks, and that the walls had been baked in situ by huge 
masses of wood piled up on both sides of each wall and kindled simul- 
taneously. Each of the buildings has a vast vestibulum, and each of 
the front faces of the lateral walls is provided with six vertical quad- 
rangular beams, which stood on well-polished bases, the lower part of 
which were preserved, though, of course, in a calcined state, Dr. 
Schliemann maintains that in these ancient Trojan temples we may 
see that the ante or parastades, which in later Hellenic temples fulfilled 
only a technical purpose, served as an important element of construc- 
tion, for they are intended to protect the wall-ends and to render them 
capable of supporting the ponderous weight of the superincumbent 
cross-beams and the terrace. Similar primitive ante were found in two 
other edifices, and at the lateral walls of the northwestern gate. It 
was also discovered that the great wall of the ancient Acropolis had 
been built of unbaked bricks, and had been baked like the temple 
walls in situ. According to Dr. Schliemann, a similar process of bak- 
ing entire walls has never yet been discovered, and the ante in the 
Hellenic temples are nothing else than reminiscences of the wooden 
ante of old, which were of important constructive use.— Scientific 
American. 





Rincs no Guipe to A Trer’s AGr.—M. Charnay, in one of his North 
American papers a year ago, declared that he did not trust the concen- 
tric rings of a shrub as a record of its age in years. He had put the 
popular theory to a test during his Central American explorations, and 
had found it to err. Dr. A. L. Child, in a recent issue of the Popular 


| Science Monthly says, he never until then had seen the authority of this 


age-record disputed, and when he came, some months later, to cut 
down four small trees which he knew were planted in April, 1871, he 
resolved to test the matter, and found that, although they had only twelve 
years’ growth in them, he could count oneach from 35 to 40 concentric 
rings. “Icould select twelve more distinct ones,” he says, “between 
which fainter and narrower or sub-rings appeared ; nine of these appar- 
ently annual rings on one section were peculiarly distinct, much more 
so than any of the sub-rings; yet, of the remaining it was difficult to 
decide which were annual and which were not.” Dr. Child then pro- 
ceeds: “ Now, to ascertain what relation or connectionthere might be 
between the meteorology of the several seasons and the growth made 
during the same, I selected from my meteorological records the maxi- 
mum, minimum and mean temperature, and the rainfall of the six grow- 
ing months of spring and summer of each of the twelve years of growth. 
These extracts [have tabulated, and have also appended to each sea- 
son the thickness of the ring formed, as measured on the oblique cut 
previously described. The examination of this table shows a general 
relation of cause and effect between high temperature and large rain- 
fall and greater growth. But it falls very far short of proving a gen- 
eral law of ‘so much heat and so much water during the growing sea- 
son, to produce so much wood.’ For example, compare the years 1875 
and 1878. The temperature of 1878, for the season, is better than 4° 
in excess of the season of 1875, and the rainfall only a little over four 
inches less, and yet the growth of 1875 is seven times what it was in 
1878. This almost unparalleled growth of 1875— that is, as compared 
with the other years —cannot be explained by the above general law; 
but I think the May and June record of that year throws light upon it. 
We see there a maximum heat in May of 96° (higher than I have ever 
known it in an observation and record of twenty-five years), anda 
mean temperature of the whole month, also unequalled, of 71°, and this 
great heat continued through the month of June, and no cold spells after 
the heat set in sufficiently to check the growth. Then, in connection with 
this heat, the ground was well saturated with water when this heated 
term began (May 6), by 1.62 inches of rain on the 4th. From this on 
to the 26th of June, fifteen inches more of rain fell, so apportioned over 
the time as to keep the ground saturated. This synchronous excess of 
heat and water evidently produced the abnormal growth. And proba- 
bly, as this matter is further studied, it will be found that these agents, 
rightly proportioned, operating synchronously, produce these thicker 
rings; while as one or the other is in excess or absent, the growth is 
checked, and thus has time to condense and harden, and form these 
sub-rings; and the more frequent these alterations, the greater the 
number of them.” 











